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The Chemistry of Calm
How to Support Your Brain with Safe Nutritional Supplements
With all the medical and media attention given to depression over the past two decades,
another equally commonplace condition has been widely overlooked: anxiety disorder.
This is all the more remarkable when you consider the amount of pressure so many of us face
in our daily lives. In today’s hectic, fast-paced, stressful world, you would think anxiety-related
disorders would pose a far greater threat to our society than depression.
And it turns out you’d be right.
According to the National Institute of Mental Health, 40 million American adults, or about
18.1% of people in this age group in any given year, suffer from some form of anxiety disorder.* By comparison, only 14.8
million American adults, or about 6.7% of the US adult population, suffer from major depression.* †
In other words, the number of adults in this country currently suffering from some form of anxiety disorder is almost three times
the number of people stricken with major depression.
This is not to diminish the problem of depression. In fact, anxiety disorders frequently co-occur with depressive disorders or
substance abuse.* And most people who suffer from one type of anxiety disorder also have another type of anxiety disorder,
which is what makes the information you’re about to learn so timely, relevant, and valuable.
As many clinicians will tell you, the range of drugs available to effectively treat anxiety remains relatively limited. Many are
potentially addictive and lose efficacy over time, like the benzodiazepines Valium®, Xanax®, and Klonopin®. Others come with a
host of undesirable side effects, including dry mouth, cognitive or memory impairment, and loss of sex drive.
Pioneering and visionary psychiatrist Dr. Henry Emmons—first profiled in Life Extension Magazine® over three years ago—has
remained at the forefront in identifying natural interventions to restore calm in the face of stress, with minimal side effects.
In this exclusive excerpt from his most recent work, The Chemistry of Calm, Dr. Emmons presents a comprehensive set of
natural compounds, along with recommended dosages and regimens, to effectively combat the hidden scourge of anxiety
disorder.
Using medications to try to improve brain chemistry can offer relief, at least in the short term. But
medications do not restore normal levels of neurotransmitters, nor even promote normal function.
They manipulate the brain chemistry to achieve their desired effects.
SSRIs, for example, prevent the reuptake (or recycling) of serotonin from the space between the
nerve cells (the synapse). This allows the chemical to remain in the area of activity for a longer
period of time. And the benzodiazepines, such as Valium, Ativan, and Xanax®, work by stimulating
the GABA receptors, thus mimicking the calming effects of GABA in the brain.
With time, the brain accommodates to medications and they often lose their effectiveness, requiring
higher doses or different drugs. When you try to stop them, there are frequently withdrawal symptoms that feel worse than the
original problem.
When the brain produces a neurotransmitter, it starts with a raw ingredient, usually an amino acid from the diet or another

chemical that is already present in the brain. Enzymes are then used to convert the amino acid into the needed brain chemical.
By understanding this process in detail, we can take measures to assure an ample supply of the raw ingredients and also
enhance the activity of the enzymes. There are various cofactors, for example, that help the enzymes work faster (e.g., the B
vitamins).
Understanding the function of nutrients allows for more subtle and natural interventions than standard medical practice, and if
they are taken appropriately, I believe that they can work better and have fewer side effects than medication.

BRAIN CHEMICAL

ROLE IN THE FEAR CIRCUITRY

NUTRITIONAL SUPPORT

Glutamate, the excitatory
chemical

Heightens overall brain activity

Taurine, NAC, green tea, vitamin
D3, magnesium, omega-3s

GABA, the inhibitory chemical

Slows overall brain activity

Norepinephrine, the arousal
chemical

Raises level of alertness

GABA, L-theanine, taurine,
vitamin B6, zinc, inositol, herbal
therapies
L-theanine, NAC, omega-3s,
inositol

Dopamine, the reward chemical

Focuses attention and enhances
pleasure and reward
Serotonin, the soothing chemical Calms, regulates sleep and
appetite, protects against stress

CRH/cortisol, the stress hormone Prolonged elevation leads to fat
storage, insulin resistance,
degenerative brain disorders,
memory loss, inflammation

L-theanine, B vitamins, omega3s, St. John’s wort, ginkgo
Tryptophan/5-HTP, DHEA, folic
acid, vitamin B6, vitamin B12,
vitamin D, omega-3s, St. John’s
wort
DHEA, B vitamins, antioxidants,
herbal adaptogens

THE TALKING BRAIN
The neurotransmitters are chemicals that enable the different parts of the brain to stay in touch with one another and coordinate
their roles. The table below summarizes the key players in the fear circuitry, what they do, and how to support them nutritionally.

CALM YOURSELF: GLUTAMATE AND GABA
Our bodies are truly elegant in their design, and this is especially apparent with brain function.
One common element of this design is a binary system, wherein one chemical activates a
process while its partner turns it off again. That is true of the brain chemicals glutamate and
GABA, which together account for over 80 percent of brain activity. Glutamate accelerates
brain activity—it is excitatory. GABA, on the other hand, puts the brakes on brain activity—it
is inhibitory. Together, they keep the brain humming along at just the right pace—not too fast,
not too slow.
If you have developed anxiety, then you know that your balance of these two chemicals has
been thrown off and the brain’s activity level is turned up too high, at least in some areas of the brain.
The balancing supplements for glutamate and GABA include the amino acids taurine, GABA, and L-theanine; the antioxidants
NAC and green tea; vitamins B6 and D; the minerals magnesium and zinc; omega-3 fatty acids; and several herbal
therapies.

HOW DO YOU KNOW IF GLUTAMATE AND GABA ARE IMBALANCED?
Remember that all of these chemicals are necessary and even beneficial when they are in balance and working properly. But it is
possible to have too much glutamate for your own good. If it becomes truly excessive, then the overactivation that results can
become outright dangerous to the cells. Glutamate then changes from being simply excitatory to becoming excitotoxic, and this
may result in the premature death of the cell.1 This process may be related to the later development of neurodegenerative

diseases such as Alzheimer’s or Parkinson’s disease.2 This is not a good state for your brain to be in for very long.
Additionally, your GABA levels may have fallen too low so that there is not enough inhibition to keep glutamate in check. Like a
car that has lost its brake fluid, you may have lost the ability to slow things down. To remedy this imbalance, we can find ways
to either reduce the effects of glutamate, enhance the activity of GABA, or both.
The balancing supplements for glutamate and GABA include the amino acids taurine, GABA, and L–theanine; the antioxidants
NAC and green tea; vitamins B6 and D; the minerals magnesium and zinc; omega-3 fatty acids; and several herbal
therapies.

DISARM YOURSELF: REDUCE NOREPINEPHRINE
Norepinephrine raises our level of alertness and arousal. That is well and good if you’re doing something like hunting or evading
capture, but not helpful if you are speaking in front of a group or if you have developed panic anxiety for any reason. With
depression there is often too little norepinephrine, but in anxiety it is frequently elevated and needs to be toned down.
At an emotional level, you may feel panicky, as if something awful is about to happen. And mentally, your mind may go blank as
you find that you can’t think clearly or remember things, no matter how hard you try.
You can tone down the effects of norepinephrine by taking the amino acid L-theanine, the antioxidant NAC, inositol, and the
omega-3 fatty acids. You should also avoid caffeine.

REWARD YOURSELF: BALANCE DOPAMINE
The effects of dopamine are more complex than those of norepinephrine, at least in regard to
anxiety. In some ways, they have a similar function. Both tend to be energizing and aid in mental
focus and concentration. Both can aggravate anxiety when levels are way too high. But dopamine
has some beneficial effects against anxiety as well, such as improving motivation and the
experience of pleasure. Unless dopamine becomes really excessive, your anxiety may improve if
you gently boost your dopamine levels.
Signs of dopamine deficiency include feeling apathetic and fatigued, difficulty losing weight, feeling
unmotivated (as with exercise), low sex drive, and general difficulty getting pleasure from things. If
you have these signs along with anxiety, consider taking these measures to boost dopamine
function: B vitamins, omega-3 fatty acids, L-theanine.

SOOTHE YOURSELF: BOOST SEROTONIN
Nearly everyone feels better when their serotonin levels are optimal. It has such a wide array of functions, involved with everything
from sleep to appetite to impulse control to sexual desire. It is the brain chemical that helps soothe us when we feel stressed or
threatened, and it offers considerable protection to the brain against the damaging effects of cortisol.
Because it is such a key brain chemical, the signs of serotonin depletion are many: insomnia (or irregular circadian rhythms);
craving sweets and other carbohydrates; frequent muscle aches and pains; impulsive behaviors; moodiness, especially sadness,
anxiety, and irritability; feeling emotionally sensitive or vulnerable; feeling insecure, lacking self-confidence; and low stress
tolerance.
Most people with anxiety, especially if their mood is low as well, may benefit by boosting their serotonin levels. Consider taking
the following supplements: the amino acid L-tryptophan or the related precursor 5-HTP, the hormone DHEA, the B vitamins
and vitamin D, and omega-3 fats.
* Kessler RC, Chiu WT, Demler O, Walters EE. Prevalence, severity, and comorbidity of twelve-month DSM-IV disorders in the National Comorbidity Survey
Replication (NCS-R). Arch Gen Psychiatry. 2005 Jun;62(6):617-27.
† U.S. Census Bureau Population Estimates by Demographic Characteristics. Table 2: Annual Estimates of the Population by Selected Age Groups and Sex
for the United States: April 1, 2000 to July 1, 2004 (NC-EST2004-02) Source: Population Division, U.S. Census Bureau Release Date: June 9, 2005.
http://www.census.gov/popest/national/asrh/
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PROTECT YOURSELF: TAKE THE STING OUT OF CORTISOL
Do you long for a stress-free life? Do you wish that your stress hormones would go away and not come back? Actually, you
wouldn’t want either of these, any more than you would want a life without pain. No one wants to be in pain all the time, but to be
unable to feel pain at all creates a nightmare of its own. Likewise, if you were unable to mount a stress response, if your body
suddenly became unable to produce the stress hormones, your physiology would collapse.
Stress is not the problem. It is unremitting stress and a constantly elevated level of cortisol that create the problems. The
consequences can be severe. If it goes unchecked, elevated cortisol may cause weight gain, insulin resistance, or even type 2
diabetes; elevated blood pressure and coronary artery disease; memory problems and possibly dementia and other
neurodegenerative diseases; and immune system problems, which may impair your body’s ability to fend off diseases of all
types, including autoimmune disorders and even cancers.3
It is crucial to protect yourself with some of the following supplements: the steroid hormone DHEA, which tones down the effects
of cortisol; the B vitamins, which help keep homocysteine (a harmful amino acid associated with heart disease, depression, and
anxiety) in check; antioxidants; and herbal adaptogens such as rhodiola.
(See Rhodiola: Tonic Herb below.)

THE THERAPEUTIC SUPPLEMENTS
In addition to the basic supplements (see table The Resilient Supplement Plan), there are several therapeutic supplements,
summarized in the table below.
I consider these supplements to be medicinal, with stronger therapeutic effects than the basic supplements. I’ve listed them
roughly in the order in which I recommend them for the treatment of anxiety, with my first choices listed at the top.
If you are taking medication already, be sure to talk with your doctor before adding any of the supplements from these
categories. And if you are considering going off medication, remember never to stop your medication suddenly—always consult
with your doctor about how to safely taper off any psychiatric medication.

SUPPLEMENT
L-theanine
5-HTP
NAC
Taurine
Inositol

GABA

DHEA

TYPICAL DOSAGE
100–200 mg twice daily.

COMMENTS

Found in green tea; can be both
calming and focusing.
50–100 mg up to three times
Boosts serotonin. Helps anxiety
daily.
and depression.
600 mg up to three or four times A potent antioxidant; recently
daily.
shown to treat OCD.
500 mg once or twice daily.
Improves glutamate/GABA
function.
500–1,000 mg two to three times Often considered a B vitamin, it
daily (studies use 12–18 g per
can effectively treat panic, OCD,
day).
and phobic anxiety.
250–750 mg up to three times
Does not cross easily into the
daily.
brain, so other measures may
have more effect on GABA.
5–10 mg daily, up to 50 mg daily. Get levels tested before taking.

L-THEANINE
L-theanine is an amino acid found in high concentrations in green tea. But you would have to consume an awful lot of it to get a
therapeutic dose of theanine. You can get more by taking a green tea extract, but you can also take a supplement containing Ltheanine alone, or in combination with other calming agents.
Researchers have found that it changes brain waves as measured on EEG, promoting the relaxed and alert state associated with
alpha waves.4 That makes it unusual because it can sharpen mental focus and calm anxiety at the same time.
L-theanine is one of my most common treatments for anxiety and may help any of the seven types of anxiety. It is usually taken
in doses from 50 to 200 mg once or twice daily. For severe anxiety, it may be taken three or four times per day. It is not habitforming like so many anti-anxiety medications. There are no known drug interactions, but I recommend talking to your doctor
before adding it to a medication.

5-HTP
While 5-HTP can also help sleep, it may be used during the daytime as well because it is not usually sedating. Considerable
research has shown that 5-HTP can reduce anxiety, both general and panic, as well as improve mood.5
If you are already taking an SSRI, do not take 5-HTP without consulting your prescribing physician.
I usually recommend a starting dose of 50 mg daily, increasing every few days as tolerated. Most people do well with 100–150
mg daily, but the dose may safely go as high as 300 mg per day if needed. It is usually best to take it divided into two or three
doses throughout the day, but if it is sedating it may all be taken at night. However, a small number of people actually have
trouble sleeping from 5-HTP, and should then take it early in the day.
It may be best absorbed if taken half an hour before meals, and that can also reduce carbohydrate cravings for people who have
them. But if that is a hassle or causes stomach upset, it is fine to take it with meals.
Editor’s note: Many people prefer using tryptophan combined with its essential cofactors lysine
and niacinamide in lieu of 5-HTP. Tryptophan is better able to remain stable in the blood and cross
the blood-brain barrier, where it is converted to serotonin. If 5-HTP converts to serotonin in the
blood, this serotonin will not cross the blood-brain barrier.

NAC
NAC is short for N-acetylcysteine. It has been used for years in emergency rooms for patients who
are at risk for liver damage from something they have ingested (such as the common pain
medication acetaminophen). It protects the liver for the same reason it protects the brain: it works
as a powerful antioxidant, boosting levels of the body’s own primary antioxidant—glutathione.
As researchers have realized the connection between glutamate/GABA balance and anxiety conditions, they have begun
experimenting with NAC. Recently, it has been used with one of the most complex anxiety illnesses—the spectrum of
compulsive disorders (including OCD). Remarkably, researchers have found that this simple and inexpensive nutritional
supplement works for such hard-to-treat problems as pathological gambling and compulsive hair-pulling (trichotillomania).6
Researchers at Yale are now conducting a placebo-controlled trial with patients whose OCD symptoms have not improved with
other treatments.7
NAC typically comes in a dose of 600 mg and may be taken two or three times daily. Some of my patients have had mild
headaches or stomach upset, but it is generally well tolerated, especially if you take it with food.

TONIC HERB: RHODIOLA
A group of herbs known as herbal adaptogens or tonic herbs have long been used to strengthen immunity, improve energy, and
enhance the body’s ability to handle stress. My favorite for someone with stress, anxiety, or even depression is Rhodiola
rosea, also known as arctic root.
Traditionally, rhodiola has been used to improve energy and mental focus, but recent studies have looked at its benefits with

anxiety and depression.11 A small study done at UCLA in 2008 showed that participants with general anxiety improved greatly
on rhodiola, with minimal side effects.12 It may work by improving serotonin and dopamine levels and counteracting the effects
of cortisol.13
Look for an extract standardized to at least 3 percent rosavins and about 1 percent salidrosides. A typical dosage is 100–250
mg twice daily, with breakfast and dinner. While it usually improves anxiety and even sleep, it is usually best not to take it just
before bedtime. If it feels energizing, take it early in the day, with breakfast and lunch.
Editor’s Note: While it is generally considered safe for long-term use and is not known to interact with medications, rhodiola is
contraindicated for individuals with bipolar disorder. Individuals diagnosed as bipolar, or who have a family history of bipolar
disorder, should consult with a psychiatrist before taking rhodiola.

TAURINE
Taurine is an amino acid that increases glycine and GABA to calm the brain, and it also protects the brain by reducing the
harmful effects of excess glutamate.8 You may be familiar with it, as it is added to some of the popular energy drinks such as
Red Bull. Apparently the manufacturers see it as a means of further supporting someone during periods of extreme exertion,
when taurine levels can become depleted. I don’t recommend replenishing it through energy drinks, but you may calm your brain
if you boost your taurine levels in safer ways.
Taurine is usually taken in doses of 500 mg one to three times daily. It can cause slight
drowsiness and if so may be taken at bedtime. It has also been known to reduce blood
pressure, so you should use care if you are prone to hypotension or light-headedness. It may
be taken with or without food.

INOSITOL
Inositol is often classified as a B vitamin, though technically it is not a vitamin since the body
can produce it. Taken as a supplement, it has long been known to reduce general anxiety, panic, and OCD symptoms.
Researchers found inositol to be just as effective as a popular antidepressant for panic disorder, and participants tolerated it well
even at massive doses up to 18 grams per day.9
Inositol is often recommended at a dose of about 1,500 mg daily, though in studies it has been used at much higher doses. Its
side effects are mild, including occasional nausea or diarrhea, dizziness, fatigue, and headache. There has been a report of
inositol worsening bipolar disorder, and I do not recommend it if you have that condition.
Editor’s Note: The following table of basic supplements is recommended by Dr. Emmons to “support the brain and restore it to
a more resilient state.” However, most Life Extension® members already include these supplements in their daily program.
THE RESILIENT SUPPLEMENT PLAN
The following table summarizes the supplements I recommend to support the brain and restore it to a more resilient state.

SUPPLEMENT

TYPICAL DOSAGE

Multivitamin or B complex

COMMENTS

As directed on bottle. Aim for 25
mg of B6 twice daily as a rule of
thumb.
Vitamin D3 (vitamin D3 is the
2,000 IU from October through
easier form of vitamin D for the
April. May reduce to 1,000 IU in
body to use)
summer, or stop if in the sun 1520 minutes daily.
Omega-3: fish oil and/or flaxseed 2,000-4,000 mg fish oil; may
augment with 2 tablespoons
ground fl axseed daily.

If cost is a factor, you may choose
a B complex.

Tonic herb: rhodiola

An herbal adaptogen, this may
improve the body’s general
response to stress.

200 mg daily.

Consider getting your vitamin D
level tested, especially if you live
in the north and/or you have dark
skin.
Fish oil is preferred, but
vegetarians and the costconscious
may use flaxseed.

GABA
GABA has already been discussed as the neurotransmitter most responsible for calming down an overactive brain, and it is
available as a nutritional supplement without prescription. Then why isn’t it higher on my list of recommendations? If you take it
by mouth, most of it gets broken down before it gets to the brain, so it is not as useful as you might think. Still, a portion of it
does appear to get into the brain, and some of GABA’s calming effects may occur in the rest of the body, as with muscle
relaxation. It has been shown in human studies to help create a relaxed alpha brain wave pattern even more effectively than Ltheanine, and also to boost immune function in individuals who were subjected to stress.10
GABA may be taken in doses as small as 100 mg twice daily, up to 750 mg three times per day. If drowsiness occurs, take
it just at bedtime.

DHEA
Dehydroepiandrosterone or DHEA is a steroid hormone produced in the adrenal glands, where
cortisol and adrenaline are also made. It can be converted into testosterone and estrogen, and
levels of DHEA are higher in men than in women. More and more physicians are recommending it,
particularly in midlife or beyond, when DHEA levels drop below normal. Some clinicians recommend
doses up to 50 mg or more. Levels can be monitored to be sure it doesn’t get too high.
From THE CHEMISTRY OF CALM
by Henry Emmons, MD Copyright© 2010
by Henry Emmons.
Reprinted by permission of Touchstone, A Division of Simon & Schuster, Inc.
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These statements have not been evaluated by the Food and Drug Administration. These products are not intended to diagnose,
treat, cure or prevent any disease.
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any health problem or for prescription of any medication or other treatment. You should consult with a healthcare professional before starting any diet, exercise
or supplementation program, before taking any medication, or if you have or suspect you might have a health problem. You should not stop taking any
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