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ABSTRACT

Depression is a wide spread disorder. The devedopf effective pharmacotherapy
for major depression is important because it ishsaavidespread and debilitating mental
disorder. The following review is based on the pnéxal and clinical studies carried out on
Tianeptine, an atypical antidepressant that lowleesadverse effects of stress on brain and
memory. It is one of the many drugs being testeddtdays in the market as nootropics; it is
presented as a “Smart Drug”. These are believeldetof low-risk and work to improve,
enhance, or repair damage done to the brain wiayigr disease.
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Introduction

Depression is a widespread, recurrent met
disorder that has detrimental effects on individuals well
as society, at large. Although considerable preghes been
made in characterizing the neurobiological squehbst
result from this disorder, the factors that argoesible for
depression’s development and progression are ndi
understood. Research indicates that there is aahki
component to depression, and, more recently, irgagsts
have identified candidate genes that appear teaser one’s
susceptibility for the disorder. This area of reshahas
provided insight into the etiology of depressiorthaihe finding that gene polymorphisms
interact with environmental factors, such as sfudss/ents, to increase the likelihood that a
person will develop major depression. For the feagtdecades, the prevailing view has been
that depression results from abnormally low levels monoamine neurotransmitter
substances (e.g., serotonin, norepinephrine, dogmwhich is commonly known as the
monoamine hypothesis. Support for this hypothesis based on the incidental finding that
efficacious antidepressants, such as monoamineasxithhibitors and tricyclics, increased
monoamine neurotransmitter levels. Therefore, thmary focus of pharmacotherapy for
depression has been to prescribe agents which moerk to increase levels of the
neurotransmitter serotonin, and today, selectivetsein reuptake inhibitors (SSRIs), such as
fluoxetine, paroxetine and sertraline, are the nposscribed pharmacological treatments for
this disorder. Recent research suggests that siogedhe levels of monoamines provides
only an indirect contribution to antidepressanticaxt. Moreover, some findings are
inconsistent with the monoamine hypothesis of
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complicated than previously considered. For instaricaditional antidepressants reduce
depressive symptoms only in a subset of patiergspite their low levels of monoamines,
and are largely ineffective for people with sevimens of depression. In these latter cases,
clinicians may resort to electroconvulsive shoakrépy (ECT), which has proven to be one
of the most effective treatments for severe, phaaiogically resistant forms of depression.
Despite its effectiveness, however, ECT’s mechamtaction remains largely unknown. An
alternative and well-established treatment for dsgion is the drug Tianeptine, an
antidepressant which does not share pharmacologizgerties with TCAs, MAOIs or
SSRIs. Early studies suggested that tianeptine neeldathe uptake of serotonin, but more
recent work indicates that tianeptine’s actionsaas antidepressant are independent of
modulating serotonin levels. Instead, tianeptinempry mode of action is to influence the
expression of synaptic plasticitya the modulation of glutamatergic neurotransmission.
Tianeptine’s effectiveness in treating depressisnof clinical, as well as conceptual,
significance. That is, the contrast in mechanistations between SSRIs and tianeptine,
combined with the observation that both types a#ndg) can treat depression, serves as a
challenge to the heuristic value of the monoamipothesis of depression.

It was discovered in the 1960s by the French $poeMedical Research as an SSRE
(selective serotonin reuptake enhancer) for itsdaptessant and antioxylic (anti-anxiety)
qualities. In animal studies, it has been showrptevent stress-induced morphological
sequelae in the hippocampus and amygdala, as welb grevent stress from impairing
synaptic plasticity in the prefrontal cortex angygncampus. It also has memory-protective
characteristics, as it blocks the adverse effet&ress on hippocampus-dependent learning
and memory.

Chemical structure of Tianeptine:

Pharmacokinetics!®

Table 1: Pharmacokinetic data Tianeptine®

Chemical Formula of Tianeptine | C21H25CIN2O4S

Molecular mass 436.953 g/mol

Bioavailability 99%

Plasma Protein binding 95%

Metabolism Hepatic

Plasma half-life 2.5-3 hours, 4-9 hours (elderly
Excretion Renal (65%),Fecal (15%)

Tianeptine is a water-soluble nootropic, which cenadministered orally [PO] or
intravenously [I.V]. Volume of distribution is lirréd." It does not undergo first-pass hepatic
metabolism and has high bioavailability. It is rmmimarily metabolized by the hepatic
cytochrome P450 system, indicating less likelihoddrug-drug interaction$:” It is rapidly
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eliminated by the kidneys. This rapid eliminatiomakas adherence to dosage schedules very
important. [llustrated in Table 1]

Pharmacodynamics (Mechanism of action):

It has several potential mechanisms: It has a noeetochemical profile.

e It increases Serotonin (5-hydroxytryptamine; 5-Hiptake in the brain and reduces
stress-induced atrophy of neuronal dendrites.dtices stress on the brain, both physical
and mental. It causes stress-induced alterationplm@gy and synaptic plasticity. As it
alleviates stress, it also improved learning, bi@gnition and memory, 2 things often
diminished by serious depressive conditions.

e It is thought to enhance the extracellular con@iuns of Dopamine in selected brain
and nerve/neuron pathways. It also speculated Trateptine works by modulating
several types of Dopamine receptors within therbPai
Since Dopamine is a powerful mood boosting neunstrdtter, this can lead to profound
effects.

e There even appears to be some effect on Glutareagptors, which has an important
part to play in reversing impaired neuroplasticithich is often associated with stréss.

e lthelps to treat depression and anxiety, which @reently believed to be due to its
explicit effects stimulating both the AMPA (alphermo-3-hydroxy 5-methyl-4-
isoxazolepropionic acid) and NMDA (N-methyl-D-asjaae), and is believed to have
memory protective propertiés.

e Itis a full agonist at th@-opioid ands-opioid receptorg with negligible effect at the-
opioid receptors. Selectiva-opioid agonists typically induce euphoria, whichayn
contribute to Tianeptine's antidepressant effect.

e Possible anticonvulsant and analgesic activityiah&ptine via immediate or downstream
modulation of adenosingAeceptors (as the effects could be experimentddigked by
Adenosine receptor antagonists.

Table 2: Comparison amongst side-effects of the d@depressants$?

SSRI SSRE| TCAD
CVS No No Yes
Sedative No No Yes
Body weight/appetite-stimulation No No Yes
Abuse potential High Low Low
Cognitive impairment No No Yes
Anticholinergic effects No No Yes

Side effect and toxicity:

Unlike many antidepressants, Tianeptine has fewgative side effectdllustrated
in Table 2]. The adverse effects associated are similar inymaspects to those of the SSRIs
and minimal in comparison with the tricyclic anfitessants.
Anticholinergic effects occur less often with Téguiine than with tricyclic agent8.
Hepatoxicity is rare.
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The dosage should be decreased in elderly patedtshose with severe renal failure,

but adjustment is not necessary in patients witbradlism or hepatic impairment, or those
undergoing haemodialysfs.

The side effects as mentioned below are minor avidrable. They include:

Anticholinergic [dry-mouth, constipation, urinary retentionje; blocking] low blood
pressure|H ; blocking]

Table —3: Adverse effects classified according tdeéir occurrence’

Common (>1% frequency)

¢ Dizziness (up to 10%) ¢ Insomnia/nightmares (up to 20%)
e Drowsiness (up to 10%) e Dry mouth (up to 20%)

¢ Constipation (up to 15%) o Nausea

e Abdominal pain e Weight gain (~3%)

e Agitation o Anxietyl/irritability

Headache (up to 18%)

Uncommon (0.1-1% frequency)

¢ Flatulence e Gastralgia

¢ Blurred vision e Muscle aches

e Premature ventricular contractions Micturition disturbances
o Palpitations ¢ Orthostatic hypotension
¢ Hot flushes e Tremor

Bitter taste

Rare (<0.1% frequency)

e Hypomania e Euphoria

e ECG changes o Pruritus/allergic-type skin reactions
¢ Protracted muscle aches e General fatigue

¢ Hepatitis

Uses of Tianeptine:

Major depression, depressed bipolar disorder, gysth [persistent mild depression]
or adjustment disorder.

Benefits in regard to memory and learning abilifies

It causes mood elevationcompared to the mood diepirer effects common with
SSRIs?

In one study, it was found to be a logical treatmé@r Treatment Resistant
Depression (TRD]

It has neuroprotective effects in the brain tisfge®en in rats exposed to a chronic
stress modelf}°

Used in Parkinson's diseaseand post-traumaticsstiissrder (PTSD) where it is as
safe and effective as Fluoxetine[SSRI] and Mocloidem[Selective MAO-A
inhibitor].**?

In the treatment Irritable bowel syndrome. [Clididaal has been conducted to
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compare its efficacy and tolerability with Amitrypine, showing it to be as effective
as Amitriptyline and produced less prominent advefects such as dry mouth and
constipation [Anticholinergic].

e Has been reported to be very effective for astfima.

« Effective in men with depression and erectile dysfion™* [A 2005 study in Egypt]

e It is effective in treating pain due to fiboromyadiclinical trial in Spain that ended in
January 2007F

e In the treatment of Attention-Deficit HyperactiviBisorder [ADHDJ"’

e Can have anticonvulsant and analgesic actiity

Dosage and frequency:

Onset of action:

Oral dose PO]: Takes approximately between 2 to 6 weeks but doemefits have
been reported to be observable within the first kvek use. Pills formulationGapsule/
Tablet and Powder: 12.5 mg]The recommended dosage of capsules is usually612-3
mg/day, taken as 12mg individual dosages, one @nntbrning,one in the afternoon and a
final capsule/tablet in the evening.

Intravenously [I.V] injection by drug users in Rigs sold under the brand name
“Coaxil”) and is a Schedule Ill controlled substah® administration reportedly causes an
opioid-like effect and is sometimes used in annagteto lessen opioid withdrawal symptoms.
Disadvantage of I.V route:Often the solution is not filtered well and partiglin the injected
fluid block capillaries, leading to thrombosis ahen severe necrosfs.

Biochemical Assay Tests®*?

A study was conducted, in vivo extracellular urytaecordings, in vitro [3H]5-HT
uptake and [3H] cyanoimipramine binding assays wsed to assess the effect of acute and
prolonged administration of the putative antidepa@es tianeptine, on the 5-
hydroxytryptamine (5-HT) transporter. Microiontophtic application of tianeptine onto
dorsal hippocampus CA3 pyramidal neurons, as wellts intravenous administration (2
mg/kg), increased their firing frequency. Followimgracerebroventricular administration of
5,7-dihydroxytryptamine, the activation induced thy microiontophoretic application of
tianeptine remained unchanged, thus suggestinghbas-HT carrier is not involved in this
effect. Furthermore, in spite of its activating eetf on CA3 pyramidal neuron firing
frequency, the intravenous administration of tigimepdid not alter the time of recovery of
these neurons from microiontophoretic applicati@is5-HT, an index of 5-HT uptake
activity. In keeping with this observation, the tewdministration of tianeptine did not
change the effectiveness of the 5-HT reuptake Ilelogkaroxetine (1 mg/kg, i.v.) in
prolonging the suppressant effect of microiontoptioally-applied 5-HT. However, in rats
that had received tianeptine for 14 days (20 mdékg/ S.C.), the recovery time from the
suppressant effect of microiontophoretic appliaagiof 5-HT was reduced by 40% and the
effectiveness of paroxetine (1 mg/kg, i.v.) wasrdased. These effects were no longer
observed following a 48 h washout period. In a sdcseries of experiments, the ability of
tianeptine to interfere with the uptake blockingaeity of paroxetine was assessed in vitro,
using hippocampal slices obtained from rats thdtleen treated with tianeptine for 14 days
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(20 mg/kg/day, s.c.; by minipump). These were #®ult of the study to see the effect of
acute and prolonged tianeptine administration @S4HT transporter: electrophysiological,
biochemical and radioligand binding studies intdebrain.

High-performance liquid chromatographic tests:

An improved analytical method for the quantitatimeasurement of tianeptine and its
main metabolite MEin human plasma was designed. Extraction involeeepaired liquid—
liquid extraction of the compounds from 1.0 ml einfen plasma adjusted to pH 7.0. HPLC
separation was performed using a Nucleosd, & um column (150x4.6 mm 1.D.) and a
mixture of acetonitrile and pH 3, 2.7 g kolution of sodium heptanesulfonate in distilled
water (40:60, v/v) as mobile phase. UV detectios warformed using a diode array detector
in the 200-400 nm passband, and quantificatiohe@finalytes was made at 220 rith.

For both tianeptine and MQmetabolite, the limit of quantitation was & I"* and the
calibration curves were linear from 5 to 5Q@ I'>. Intra- and inter-assay precision and
accuracy fulfilled the international requirementBhe recovery of tianeptine and its
metabolite from plasma was, respectively, 71.5 a4®% at 20ug I, 71.2 and 70.8% at
400 pg I't. The selectivity of the method was checked by fyiery the absence of
chromatographic interference from pure solutions tbé most commonly associated
therapeutic drugs. This method, validated accortbntipe criteria established by the Journal
of Chromatography B, was applied to the deternmomatif tianeptine and Mémetabolite in
human plasma in pharmacokinetic studfes.

Drug abuse and addiction potential:

Tianeptine is abused due to its anxiolytic prapertThis is more commonly seen in
people with pre-existing multisubstance abuse dms@Prevalence: 141 cases of abuse
were identified in France between 1989 and 2004, correlating to an incidence of 1-3
cases/1000 persons treated with Tianeptine and 45 cases between 2006 and 2011. According
to Servier, stopping treatment with Tianeptine is difficultésmay produce withdrawal
symptoms. The severity of the withdrawal is depenhdm the daily dose, with high doses
being more difficult to quit. Singapore's Minisoy Health has restricted the use of tianeptine
to psychiatrists due to its abuse potential, wiBkehrain has classified it a controlled
substance due to increasing reports of misuse bodeaby persons. In September 2012,
France began treating Stablon as a controlled so@st Its use now requires a "secure
prescription” form in Franc®:

Future of Tianeptine:

This multitasking drug has a great deal of po#&nth medicine, therapeutic
psychological and counseling goals, and providpstantial enhancement to brain function.
It is one of the drugs that have found its waynpiove the mental state of those suffering
from debilitating disease and emotional conditiand is both effective, efficient, and has a
limited amount of serious side effects. Hence Tpdine may be a much safer alternative to
many of the antidepressants on the market tdday.

Conclusion:
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Tianeptine is currently being used to treat depoes especially major depressive

episodes, popularly in France and other counthiesiighout Europé.9 It is able to improve
mood and relieve feelings of stress, sadness, @dty It is also noteworthy that it does not
appear to cause any type of tolerance, addictioacioas a sedative substarideurthermore,
additional evidence shows that this drug may bpftkin treating issues like obsessive
compulsive disorders [OCD], social anxiety, andreseme eating disorders. The possibility
even exists that it could lead to medications aedttents for neurodegenerative disorders
like Alzheimer’s disease, cerebral aging, and rplétsclerosig®**
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