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ABSTRACT

Depression is a life-threatening, debilitating, and common disease affecting different segments of community.
Chemical and synthetic drugs available to treat this disease cause many adverse effects and may lead to
complete recovery in only 50% of patients. Antidepressants are effective and accessible treatment options that
can reduce suffering and prevent relapse of symptoms. They are recommended as first line treatment options in
moderate and severe depression or mild or sub threshold depression that has persisted despite other
interventions All current antidepressants, with the exception of agomelatine, increase the transmission of the
monoamines, particularly serotonin, nor adrenaline and dopamine. The antidepressants are crucial for the
treatment of depressive episodes in the acute phase when untreated symptoms are at their worst. With long-
term use, however, the brain sets to work compensating for the drug-induced changes with a process he calls
oppositional tolerance. Antidepressant drugs are the mainstay for the treatment of depression. Usually,
antidepressants are given in combination with some form of limited supportive psychotherapy.
Keywords: Antidepressant medication, Noradrenaline reuptake inhibitors, Depression, Neurotransmitter.

I. INTRODUCTION the prognosis. 4 Antidepressants are effective and
accessible treatment options that can reduce suffering
Antidepressants are drugs used for the treatment and prevent relapse of

symptoms. They are

of major depressive disorder and of other conditions, = recommended as first line treatment options in

including some anxiety disorders, some chronic = moderate and severe depression or mild or sub

pain conditions (off-label use), and to help manage
some addictions.[1] Depression is a common and
recurrent  disorder

accounting for significant

morbidity and mortality worldwide. Depression
affects approximately 8-12 per cent of the global
population and is currently the leading cause of
disability worldwide (in terms of total years lost due
to disability). [2] Following a first episode of
depression, 22 per cent of sufferers will continue to
have symptoms after a year and up to 85 per cent will
have two or more episodes despite active treatment.
Having longer and more frequent episodes, being

single, having a low income and old age all worsen

IJSRST1962118 | Received : 20 March 2019 | Accepted : 13 April 2019 | March-April-2019 [ 6 (2) : 580-587 ]

threshold depression that has persisted despite other
interventions. Anti - depressants are not first-line
treatment for short duration mild or sub threshold
depression or for depression in children and
adolescents.[ ¢!

II. Pharmacology

All current antidepressants, with the exception of

agomelatine, increase the transmission of the
monoamines, particularly serotonin, noradrenaline
and dopamine. The majority of antidepressants:
(SSRIs),

serotonin and

selective serotonin reuptake inhibitors

tricyclic antidepressants (TCAs),
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(SNRIs),
(NRIs) and

noradrenaline and dopamine reuptake inhibitors

noradrenaline  reuptake  inhibitors

noradrenaline reuptake inhibitors
(NDRIs) achieve this by inhibiting the transporter
responsible for the re-uptake of one or more
monoamines, see Figure 1. Monoamine-oxidase
inhibitors (MAOIs) block the mitochondrial enzyme
monoamine oxidase, which in turn reduces the
breakdown of serotonin, noradrenaline and
dopamine. Mirtazapine is an alpha2-adrenoreceptor
antagonist that increases noradrenaline and serotonin
transmission by reducing the action of the alpha2-
feedback

Agomelatine, which is due to be launched in 2009,

adrenoreceptor  negative pathway.l”]
has a novel mechanism of action namely 5-HT2c and
5-HT2b antagonism and is a direct agonist at
melatonin 1 and 2 receptors. Agomelatine’s place in
antidepressant therapy is yet to be fully established
but it is likely to improve sleep and appears not to
cause weight gain or sexual dysfunction, which are
often adverse effects of other antidepressants. [*!
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Figure 1. The mechanism behind serotonin and nor
adrenaline reuptake inhibition. SNRI: serotonin and
noradrenaline reuptake inhibitor; MAO: monoamine
oxidase, COMT: catechol-o-methyltransferase
Causes of disease — Environmental factors and Gene

component
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Genetic Causes of Depression

Most of the published genetic association studies of

mood disorders have focused on functional
polymorphisms (DNA sequence variations that alter
the expression and/or functioning of the gene
product) in the loci encoding the serotonin
transporter (SLC6A4), receptor
(5HTR2A), tyrosine hydroxylase (TH) (the limiting

for dopamine

serotonin 2A

enzyme synthesis), tryptophan
hydroxylase 1 (TPHI1) (serotonin synthesis), and
(COMT)

catabolism. It has long been known that depressive

catechol-o-methyltransferase (dopamine
illnesses can run in families, but until fairly recently
it was not fully known whether people inherited a
susceptibility to these illnesses or if something else
such as the environment was the true culprit. Those
who research depression have been able to determine
that to some extent depressive illnesses can be
inherited. What appears to be inherited is a
vulnerability to depression. This means that if we
have close relatives who have clinical depression, we
may inherit a tendency to develop the illness. It does
not mean that we are destined to become
depressed.['®!! bipolar disorder is between 50% and
75%. Brothers and sisters of those with bipolar
disorder may be 8 to 18 times more likely to develop
bipolar disorder, and 2 to 10 times more likely to
develop major depressive disorder than others with

no such siblings .[1?]

Twin Studies: Much of what we know about the
genetic influence of clinical depression is based upon
research that has been done with identical twins.
Identical twins are very helpful to researchers since
they both have the exact same genetic code. It has
been found that when one identical twin becomes
depressed the other will also develop Cclinical

depression approximately 76% of the time. When
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identical twins are raised apart from each other, they
will both become depressed about 67% of the time.
Because both twins become depressed at such a high
rate, the implication is that there is a strong genetic
influence. If it happened that when one twin
becomes clinically depressed the other always
develops depression, then clinical depression would
likely be entirely genetic. However because the rate
of both identical twins developing depression is not
closer to 100% this tells us that there are other things
that influence a person's vulnerability to depression.
These may include environmental factors such as
childhood experiences, current stressors, traumatic
events, exposure to substances, medical illnesses,
etc.'3 Research has also been done with fraternal
twins. Unlike identical twins that have the same
genetic code, these siblings share only about 50% of
their genetic makeup and do not necessarily look
alike. Studies have shown that when one fraternal
twin becomes depressed, the other also develops
depression about 19% of the time. This is still a
higher rate of depression when compared to overall
rates for the general public, again pointing towards a
genetic influence in the development of clinical

depression.[41]

Environmental Causes of Depression
Environmental causes of depression include events
childhood

difficulties. These are events that can happen to

such as stress, traumatic events and
anyone and they happen during our everyday lives.
They are considered factors that are outside of us.
Some researchers refer to these events as sociological
or psychosocial factors because they are a "meeting"
or "combination” of events that happen in society and
the function and workings of the human mind.
Researchers have known for some time that the
experiences (events) we have in our lives can and do
affect our mental health. Thoughts, emotions and

behaviours of people are influenced by the prior
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experiences in their lives. These experiences can
include past relationships, childhood development
and past crises. The key to development of clinical
depression in some people seems to be how they react
to the various environmental causes or factors in
their everyday lives. [16]

Stress: There appears to be a very complex
relationship between stressful situations, the reaction
of the individual's mind and body to stress, and the
development of clinical depression. Most researchers
believe that for some people there is a direct
relationship between a stressful event and the
development of depression. What is interesting to
note is that this stress can be negative or positive.
Examples of negative stress are loss of a loved one,
loss of a job, loss of a relationship and divorce.
Examples of positive stress are planning for a
wedding, preparing for a new job, and moving to a
new city. Both negative and positive stress from
environmental events can precede the development
of depression. ['7]

Traumatic Events: It is a fact that many people have
experienced a traumatic event prior to developing
depression. Traumatic events in the lives of people
include loss of a loved one, a serious medical illness,
the end of a marriage or significant financial loss.
These types of events can destroy the sense of control
and stability in a person's life, often leading to
emotional distress.!'8

Childhood Difficulties: It has long been known that
people with severe difficulties in childhood have
higher rates of clinical depression. The most common
childhood difficulties include sexual, emotional, or
physical abuse, disfunctional upbringing, parental
separation, and mental illness in one or both of the
parents. One of the most difficult emotional events
for a child to endure is the separation or death of a
parent before the age of eleven.l®?) Children that
have experienced this event also demonstrate a

higher probability of developing depression.
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Synthetic Chemicals: Every day we take in synthetic
chemicals from all over. From preservatives, additives
and hormones that are found and added to so many
of our foods, pesticides that are sprayed and air and
water pollution as well. Studies have shown that air
and water pollution alone can cause cancer and other
diseases. Synthetic chemicals and pollutants are now
being more closely looked at as a link to depression
and Major Depressive episodes. 21

Noise Pollution: Noise pollution has been linked to
aggression, hypertension, increased stress levels,
tinnitus, hearing loss and disruptions in sleep.
Specifically, tinnitus is linked to severe depression,
panic attacks and forgetfulness. Continual exposure
to noise pollution has also been linked to
cardiovascular disease and increased blood pressure.
A person with possible depressive tendencies will
become even more susceptible to depression with
continual, prolonged exposure to noise pollution. (22
Electrical Pollution: We are constantly surrounded
by radio waves everywhere we go. Much of the
electrical equipment we use works off of radio waves
and these radio waves have been found to induce
depression and rage. The exact causes as to why are
known and unlike other

not yet types of

environmental causes of depression, electrical
pollution cannot be seen, heard, tasted, or felt. But, it
does have a negative effect on our mind and body. 13
Natural and Catastrophic Disasters: Natural and
catastrophic  disasters, such as  hurricanes,
earthquakes, or fires, and even manmade disasters
such as bombings and war can push an already
susceptible person into a severe Major Depression. [24]
The National Centre for Environmental Health has
found that people, who normally would not be a
candidate for depression, can become depressed after
major life altering episodes, such as their house being
destroyed in a natural disaster 1>}

Adverse effects
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Difficulty tolerating adverse effects is the most
common reason for antidepressant Adverse effects
discontinuation. (¢!

General: Almost any medication involved with
serotonin regulation has the potential to cause
serotonin toxicity (also known as serotonin
syndrome) — an excess of serotonin that can induce
mania, restlessness, agitation, emotional lability,
primary
symptoms.?”28/Although the condition is serious, it is

insomnia and  confusion as its
not particularly common, generally only appearing at
high doses or while on other medications. Assuming
proper medical intervention has been taken (within
about 24 hours) it is rarely fatal. (2930

Side effects for Prolong Treatment

The antidepressants are crucial for the treatment of
depressive episodes in the acute phase when
untreated symptoms are at their worst. With long-
term use, however, the brain sets to work
compensating for the drug-induced changes with a
process he calls oppositional tolerance. The brain
tries to re-establish its usual balance of production,
release and reuptake of neurotransmitters — as every
system of the body does when its normal functioning
has been disturbed. The idea is that if the medication
artificially jacks up the brain’s level of serotonin or
norepinephrine, the neurobiology of the system
reacts by reducing its own production of the
neurotransmitter. For some people, however,
stopping the medication has no effect. They continue
to have recurring depression. If antidepressant
treatment is restored as a response, these patients can
develop a permanently recurring illness. This is
tardive dysphoria.l332

Pharmacotherapy for Depression

Antidepressant drugs are the mainstay for the
treatment of depression. Usually, antidepressants are
given in combination with some form of limited
supportive psychotherapy. For mild depression,

psychotherapy alone may be of use. However,
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evidence is accumulating that the combination of

antidepressant treatment and some form of
psychotherapy may be superior to either treatment
alone, especially for more severe and recurrent
depression.[33+3510ver the past decade, the so-called
tricyclic  antidepressants (eg, imipramine or
desipramine) have been supplanted by the so-called
(SSRI)

antidepressants as first-line medications, primarily

serotonin selective reuptake inhibitor
because of the tolerability and safety of the newer

compounds. However, whether the newer
antidepressants are more or less efficacious than the
older generation compounds, especially for severe

depression, is controversial.’®”]

I1I. Classification of Available Antidepressants

Table 1. Functional Classification of Antidepressants

Function Antidepressant

Monoamine Isocarboxazid, Phenelzine ,

oxidase inhibitor Tranylcypromine

Norepinephrine Amoxapine, Desipramine,

transport blocker Doxepin, Maprotiline ,

Nortriptyline, Protriptyline

Serotonin Amitriptyline, Citalopram,
transport blocker Clomipramine, Fluoxetine,
Fluvoxamin, Imipramine,

Paroxetine

Dopamine Bupropion

transport blocker
Serotonin 5-HT2A

receptor blocker

Mirtazapine, Nefazodone,

Trazodone

When fewer

available, the drugs were classified either as tricyclic

antidepressant compounds were
antidepressants or as monoamine oxidase inhibitors

(MAOQIs), a classification that mixes a structural
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criterion with a functional one. At present, a broad
range of structures make up the antidepressant
pharmacopoeia, but there are only a few known
functional (possibly therapeutic) effects of these
compounds. Therefore, a functional classification of
antidepressants is more useful than a structural one.
Although not a completely satisfactory strategy, all
currently available antidepressants can be classified
into 1 of 3 classes: (1) MAOIs, (2) biogenic amine
neurotransmitters (serotonin, nor epinephrine, and
dopamine) reuptake blockers, or (3) serotonin type
2A (5-HT2A) receptor blockers (Table 1). This review
focuses on reuptake blockers and 5-HT2A receptor
blockers.

IV.CONCLUSION

Effective treatment and management of depression is

a challenge for all healthcare professionals.
Antidepressants remain an appropriate treatment for
moderate and severe depression, or for mild
depression or sub therapeutic depression that has
persisted. The SSRIs are recommended first-line
because of their superior safety profile and better
tolerability. Further antidepressant choices depend in
part on adverse reaction profile, interaction potential,
the evidence base, pharmacological properties and
patient preference. In treatment-resistant cases, a
variety of augmentation and combination strategies
have been tried with some success. Problems that can
occur with antidepressant treatment include an
increased risk of bleeding, hyponatraemia, serotonin
syndrome and discontinuation symptoms,
Antidepressant drugs are the mainstay for the
treatment of depression. Usually, antidepressants are
given in combination with some form of limited
supportive psychotherapy. For mild depression,

psychotherapy alone may be of use.
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