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Abstract

Depression is a one of the leading cause of disability. It is estimated that approximately 17% of the world’s
population and 18% of the US population experience major depression in their lifetime. Women are almost twice as
likely to experience major depression as men. The suicidal rate is four times higher among those with depression
than those without depression. Use of herbal medicine is an important part of the evidence-based treatment of
depression. Patients are more inclined to use herbal products than ever before and physicians are often asked
about herbal medicine. Most of our curriculum in medical school does not or only briefly touch on this topic. Several
clinical studies have shown that St. John’s wort and SAMe may be an option in the treatment of mild to moderate
depression or where patient prefer herbal over conventional treatment.
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Introduction
Depression is a debilitating mental problem that could affect any

one. Women are more prone to a depression than men. Unmarried,
middle aged, being disabled or unemployed, and family history of
depression are some of the few factors that can make a person more
susceptible to a depression. Use of herbal medicine is so common in
everyday life that we cannot deny that it is important. Store shelves are
full of various products that are used in depression. Given that not all
brands are equal. There is a different in quality, purity and content of
each product. Herbal medicines are considered a health food and are
therefore not regulated by the Food and Drug Administration (FDA)
as a drug. While supporting clinical data regarding herbal medicines in
depression are ambiguous, primary care providers may often be asked
about the safety, effectiveness and side effects of these products [1].

The purpose of this article is to review conventional treatment and
provide information about the safety, product selection, drug
interaction and the side effects of herbal medicines that have strong
evidence in the treatment of depression. Herbal medicines with weak
or lack of evidence are not discussed.

Pathophysiology of Depression
The exact etiology of depression is not known. While, there are

several hypotheses, there is no unified theory that can explain the
pathophysiology of all types of depression all the time across the
course of the illness.

The most common theory is that depression is caused by an
imbalance of neurotransmitters, such as norepinephrine, serotonin and
dopamine in the brain. Then we have a theory of genetic vulnerability
from familial, adoption and twin studies. However, no specific gene or
interaction of genes has been identified that could be blamed for
depression. Some additional important hypotheses of depression is,
monoamines deficiency, altered HPA axis activity, dysregulation of
glutamate and decrease activity of gamma-aminobutyric acid (GABA).
In short, depression is a multifaceted problem that involves, but is not

limited to genetic, social, familial, economic and environmental
factors, and it cannot be explained with a single hypothesis or theory.

Conventional Treatment
Mainstay in the treatment of depression includes psychotherapy,

pharmacotherapy and electroconvulsive therapy. No treatment is 100%
effective alone. Combination therapy involving psychotherapy and
pharmacotherapy may yield better outcome.

Pharmacotherapy
Drug therapy in the management of depression is classified into the

following categories.

Serotonin Uptake Inhibitor (SSRI)
SSRI works by inhibiting the reuptake of serotonin at presynaptic

level. Comparatively new product, Vilazodone work like SSRI and also
is a partial agonist of the 5-HT1A receptor. Another new product,
Vortioxetine has action like SSRI plus also bind to 5-HT3 and 5-HT1A
receptor. In clinical trials all SSRIs showed similar efficacy with
difference in dosing, side effects, and drug interactions (Table 1).

Agent Normal daily dosage

Citalopram 20-40 mg per day

Escitalopram 10-20 mg per day

Fluoxetine 20-60 mg per day

Sertraline 25-200 mg per day

Paroxetine 20-40 mg per day

Vilazodone 20-40 mg per day

Vortioxetone 20 mg per day

Table 1: Different SSRI drugs and their dosages. Source: Merck
Manual, 19th edition, 2011 [2].
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Serotonin-Norepinephrine Reuptake Inhibitor (SNRI)
These agents inhibit serotonin, norepinephrine and dopamine

reuptake. They have similar efficacy as SSRI and are considered first-
line agents as well SSRI. Some agents of this class such as duloxetine
are also used for fibromyalgia (Table 2).

Agent Normal Daily Dosage

Desvenlafaxine 50 mg

Duloxetine 30-60 mg

Levomilnacipran 40-120 mg

Venlafaxine 25-150 mg

Table 2: Different SNRI drugs and their dosages. Source: Merck
Manual, 19th edition, 2011 [2].

Atypical Antipsychotics
These agents are used as an adjunctive therapy. The FDA has

approved Aripiprazole and quetiapine as anti-depressant add-ons.
Dosage is usually the same as in schizophrenia but some studies have
shown that lower dosage might also be affective and have fewer side
effects [3] (Table 3).

Agent Normal Daily Dosage

Arispiprazole 10-30 mg

Olanzapine 10-20 mg

Quetapine 150-375 mg

Risperidone 4-10 mg

Table 3: Different atypical antipsychotics drugs and their dosages.
Source: Merck Manual, 19th edition, 2011 [2].

Norepinepherine-Dopamine-Reuptake Inhibitor
Bupropion is the only agent in this class. It is also effective as

smoking cessation therapy. Bupropion may cause hypertension and
seizure in some patients (Table 4).

Agent Normal Daily Dosage

Bupropion 150-450 mg

Table 4: Norepinepherine-dopamine-reuptake inhibitor drug and it’s
dosage. Source: Merck Manual, 19th edition, 2011 [2].

Noradrenergic Antagonist-Serotonin Modulators
These agents block 5-HT and alpha-2 adrenergic receptor. They are

highly sedative, particularly trazadone, which may also cause priapism
and orthostatic hypotension, while mirtazapine cause weight gain
(Table 5).

Agent Normal Daily Dosage

Nefazodone 300-500 mg

Mirtazipine 15-45 mg

Trazadone 150-300 mg

Table 5: Noradrenergic Antagonist-Serotonin Modulators and their
dosages. Source: Merck Manual, 19th edition, 2011 [2].

Tricyclic Antidepresent (TCA)
These agents are no longer use as a first line therapy in the

management of depression due to their side effects, non-specificity and
drug interactions. Some studies have shown that TCAs may work
better in severely depressed hospitalized patients (Table 6).

Agent Normal Daily Dosage

Amitriptyline 100-300 mg

Desipramine 100-300 mg

Doxepine 100-300 mg

Imipramine 100-300 mg

Nortriptaline 50-200 mg

Table 6: Tricyclic Antidepresent (TCA) drugs and their dosages.
Source: Merck Manual, 19th edition, 2011 [2].

Monoamine Oxidase Inhibitors
These agents are generally used to treat refractory or atypical

depression when other options fail. They inhibit both MAO-A and
MAO-B. Major problem with these agents is their side effects, drug and
food interaction (Table 7).

Agent Normal Daily Dosage

Isocarboxazide 30-60 mg

Phenelzine 45-90 mg

Tranylcypromine 30-60 mg

Table 7: Monoamine Oxidase Inhibitors and their dosages. Source:
Merck Manual, 19th edition, 2011 [2].

Natural Medicine
There are several natural medicines available over the counters that

are used to treat depression. Are they truly effective? In most cases, not
enough data are available to justify their use in depression. However,
clinical studies have shown that ST. John’s wort and SAMe might have
some value in the treatment of depression.

ST. John’s Wort
Botanical name is Hypericum perforatum. It is a perennial plant

indigenous to Europe and other part of world. The main constituents
that are considered to have anti-depressant effects are hypercin and
hyperforin. St. John’s wort works by inhibiting the reuptake of
serotonin, norepinephrine, and dopamine and also has some effects on
glutamate and gamma-aminobutyric acid (GABA) [4,5].

Published clinical trials, reviews and meta-analysis about St. John’s
wort are conflicting. Some studies have shown that St. John’s wort is no
better than placebo and some studies showed the efficacy equivalent to
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standard antidepressant in mild to moderate depression. The reason
for the contradictory results is unclear. Critics also objected about the
population size and duration of treatment of these trials. Results from
two large clinical trials (n=200, n=340) conducted in outpatient
psychiatric centers were published in JAMA in 2001 and 2002 [6,7].
The trials concluded that St. John’s wort was not superior to a placebo
in the treatment of depression.

However, the vast majority of the clinical studies have shown that St.
John,s wort is effective in cases of mild to moderate depression
[4,8-10]. In a meta analysis [10] and in a randomized, multicenter,
double blinded, parallel group trial [11] concluded that St. john’s wort
was of equivalent in effectiveness to tricyclic antidepressants in treating
mild to moderate depression. In other studies St. John’s wort
comparable to fluoxetine [11-14].

Cochran review included 29 trails (n=5489), 18 comparisons with a
placebo and 17 comparisons with standard antidepressants. The
authors of the review concluded that hypericum extracts were superior
to the placebo (RR=1.28, 95% confidence interval, 1.10-1.49) and have
similar efficacy to conventional antidepressants (RR 1.02, 95% CI,
0.90-1.11) with fewer side effects than tricyclic antidepressant (TCA)
[5].

The problem with St. John’s wort is its drug interactions. St.John,s
wort is a potent CYP3A4 inducer, which interacts with many drugs.
Therefore, it should be avoided if the patient is on other medications.

List of some drugs that interacts with St. John’s wort
• Clopidogrel
• Cyclosporine
• Digoxin
• Fexofenadine
• Imatinib
• Indinavir
• Irinotecan
• Nevirapine
• Paroxetine
• Simvastatin
• Tacrolimus
• Warfarin

Note: This is not a complete list of drugs that interacts with St. John’s
wort.

A meta-analysis done by Lind et al. included 37 double-blind
randomized controlled trials. The authors concluded that larger
placebo-controlled trials restricted to patients with major depression
showed no clinically significant difference between St. John’s wort and
placebo. However, smaller and older trials not restricted to major
depression showed clinical significant result similar to conventional
antidepressant [15]. In 2001, the Canadian Psychiatric Association and
The Canadian Network for Mood and Anxiety Treatments (CANMAT)
published an evidence-based clinical guideline for the treatment of
depression. There was level 1 evidence in support for the use of St.
John’s wort in mild to moderate depression and supporting evidence in
the use of SAMe [16].

Product Selection and Dosage
Most of the available products are standardized to 0.3% hypericin or

3% to 5% hyperforin content and should be taken in 300 mg three
times daily for mild to moderate depression. Since St. John’s wort is not
controlled by FDA as a drug, there is a difference in content, quality
and purity of each product. Which product is safe and have quality
ingredient is the most common question asked by consumers. Natural
medicine comprehensive database has developed a ranking system for
herbal medicines that is called NMBER rating system (Natural
Medicine Brand Evidence-based Rating). It is based on safety, quality
and effectiveness. This rating system ranges from lowest 1 to highest 10
(Tables 8 and 9).

Brand name Manufacturer NMBER

Kira Lichtwer Pharma 10

Movana Boehinger Ingelhelm 10

Remotive Zeller 10

Double Strenth St.
John’s wort.

Nature’s Bounty
International

9

Co Op St. John’s Wort WN Pharmaceceutical
Ltd

9

Table 8: Some of the highest quality brands are listed above. More
information about this ranking system can be obtained from
www.naturaldatabase.therapeauticresearch.com.

S-Adenosyl-L-Methionine (SAMe)
SAMe is an amino acid derivative that is synthesized from L-

methionine in the body. SAMe is involved in the transmethylation of
several reactions in the body, including the synthesis of the
neurotransmitters dopamine, norepinephrine and serotonin. How
SAMe works in depression is unknown, but it is thought that SAMe
increase the level of neurotransmitters in the brain by increasing
synthesis and change in neuronal membrane fluidity, which might
facilitate signal transduction across neural membrane [17,18].

In several clinical trials, SAMe was more effective than the placebo
and of equivalent efficacy to tricyclic antidepressants [19]. A clinical
trial by Bell et al. concluded that SAMe was superior to imipramine in
depression. However, the sample size was very small (n=9) [19]. A
review article by Dr. Papakosta published in the journal of clinical
psychiatry in 2009, concluded that the parenteral form of SAMe was
more effective than a placebo and equivalently effective to tricyclic
antidepressants [20]. Some clinical research showed that SAMe might
be effective as an adjunct antidepressant therapy with conventional
treatment [21]. The American Psychiatric Association included SAMe
as a potential alternate to standard anti-depressant in patients who like
natural treatment [22]. The Canadian Network for Mood and Anxiety
Treatment (CANMAT) recommend SAMe second line treatment in
major depression [23-25].

Parental form of SAMe is effective in mild to moderate depression.
Bioavailability of oral form is poor and need higher dose to be
effective. Advantage of SAMe is it’s low side effects and non-existence
drug interaction.
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Product selection and dosage
200-400 per day IM or IV, Oral dosage range from 400-1600 mg per

day.

Brand Manufacturer NMBER

SAMe Complete 400 mg Nature Made 10

AOR SAMe Advanced
Orthomolecular
Research (AOR)

9

Double Strength SAMe CVS Pharmacy 9

Finest SAMe Walgreens Pharmacy 9

Mood Plus SAMe Nature Made 9

Table 9: Product selection and dosage of S-adenosyl-L-methionine.
Note: This is not a complete list, providers and consumers can find
complete list at www.naturaldatabase,therapeuticsresearch.com

Other Herbal Medicines
Several other herbal medicines that claim to be effective in

depression are available on the market. However, there is not enough
data available to substantiate these claims. These herbal medicines
include: EPA, 5-HTP, Acetyl-L-carnitine, Fish oil, Ginko, DHEA and
more.

Summary
Depression is a multifaceted problem that cannot be explained by a

single theory. Treatments should be individualized. While conventional
therapy is a main stay in the treatment of depression, herbal medicine
especially St. john’s wart and SAMe may have a place in mild to
moderate depression or as an add-on therapy. It may also be an option
if patient prefer natural medication.
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