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ABSTRACT

Self-medication, the practice of diagnosing and treating one's own health conditions without professional guidance, has become
increasingly prevalent in society. This article aims to explore the ill effects of self-medication. The first section examines the causes of
self-medication and potential physical harm caused by it. It highlights the dangers of misdiagnosis, inadequate dosage, and adverse
drug reactions, drug-drug and food-drug interactions, which can lead to severe health complications or even fatalities. Moreover,
self-medication often fails to address the underlying causes of symptoms, resulting in temporary relief rather than long-term
solutions. The second section discusses about some common drugs that are being self-medicated, some among which are from the
category of OTC drugs like Ibuprofen and Paracetamol. The article also discusses the development of superbugs and antibiotic
resistance because of such irrational use. This paper urges a balanced approach to self-medication that acknowledges the hazards it
entails. It puts forward the idea of public awareness regarding the rational use of the drugs and also talks about the necessity of
regulatory frameworks that safeguard consumers and provide access to accurate and trustworthy health information. This study
contributes to a better understanding of self-medication by addressing its intricacies, opening the door for evidence-based

interventions and regulatory reforms that will improve healthcare outcomes.
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1. INTRODUCTION

elf-medication is the use of medications, herbs, or

home remedies at one's own initiative or on the

suggestion of a friend or family member without first
seeking medical recommendations.” Which means
consuming, buying, or suggesting a medicine without
consulting any physician or without any prescription.

1.1 Why Do We Self-Medicate?

Jam-packed government hospitals and the heavy cost of
consultation in a private hospital are a common challenge
faced by the general public in our country, which makes it
difficult for people to have an appointment with the
physicians. When coupled with our unhealthy lifestyle the
problem broadens. The unhealthy lifestyle is associated
with chronic stress, and a variety of health issues, including
hypertension, weakened immune function, digestive
disorders, and mental health problems such as anxiety and
depression. When faced with such health difficulties,
people turn to self-medication to treat their conditions or
manage their symptoms without consulting a doctor.

1.2 Hazards of Self-Medication

Self-medication practices carry a number of potential risks,
such as incorrect self-diagnosis, delays in seeking medical
help, when necessary, rare but severe adverse reactions,
unsafe drug interactions, incorrect administration,
incorrect dosage, incorrect therapy selection, masking of a
severe disease, drug abuse and drug dependence risks.?

Painkillers, antibiotics, antihistaminics, antipyretics,
laxatives, cough syrups, antacids, and other medications
are frequently used as self-medication. The majority of
these are OTC or non-prescription medications, making
them accessible to patients without a prescription. These
OTC drugs may help us get rid of symptoms, but they may
as well potentially mask the original cause of the
symptoms. Thereby leading to misdiagnoses and delayed
treatment of problems. The administration of the wrong
medicine or a medicine at wrong dose would certainly
cause side effects.

2.COMMONLY USED DRUGS FOR SELF MEDICATION
2.1 Ibuprofen

CHs

OH
CH,

HyC

Ibuprofen
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Ibuprofen is NSAID (non-steroidal anti-inflammatory drug)
which possesses antipyretic and analgesic character. It is
an over-the-counter drug.

2.1.1. Structure and IUPAC

e |UPAC Name: 2-[4-(2-methylpropyl) phenyl] propionic
acid

e Molecular weight: 208.68gmol"-1

e |buprofen is a stable, colourless-crystalline solid with
a characteristic odour and melting point 75-77°C.2 4

2.1.2 History

Ibuprofen was developed by Dr. Stewart Adams OBE as he
was searching for other non-steroidal anti-inflammatory
drug which possesses activity as that of aspirin, which
could be used for the treatment of pain in rheumatoid
arthritis. In the year 1961, he was granted the patent on
the molecule 2-(4-isobutylphenyl) propionic acid, the most
widely used anti-inflammatory drug, today.> Dr. Adams
was the first person, who used Ibuprofen, he used the drug
to overcome his hangover.* 1969 Ibuprofen was launched
into the market of England with a recommended dose of
600mg-800mg per day, for the treatment of rheumatoid
arthritis. lbuprofen was validated as an OTC drug in
England in the year 1983 with a dose limit of 1200mg per
day. It was the first NSAID other than Aspirin that was
being sold as OTC.> ® The United States was the first
country to approve the injectable formulation of the drug
in year 2003.7

2.1.3. Commonly prescribed for:

e Acute and long-term management of rheumatoid
arthritis 2

e  Osteoarthritis and psoriatic arthritis 8
e Analgesic and anti-inflammatory 3
e  OTC painkiller ®
e  Antipyretic 3
e  Painful mensuration
e Headache
2.1.4. Mechanism Of Action

lbuprofen is a non-selective; non-steroidal anti-
inflammatory drug, which means it inhibits both of
Cyclooxygenase isoforms namely COX-1 and COX-2.'°
Arachidonic Acid which an unsaturated fatty acid
molecule, made up of 20 Carbons undergoes consecutive
reactions in the presence of Cyclooxygenase enzymes and
results in the formation of prostanoids which are
responsible for inflammation and pain.

Ibuprofen reversibly inhibits the COX-1 and COX-2."° And
production of Prostaglandins which was causing
inflammation and pain is also inhibited. PGE2 and PGI2
reduce the threshold of pain receptors, known as
nociceptors which are intensely present on skin,
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respiratory tract, joints and GIT, these prostaglandins are
also responsible behind the high vascular permeability,
formation of edema and increased leucocyte infiltration.™
Ibuprofen increases the pain threshold and decreases signs
of inflammation by inhibiting the synthesis of prostanoids.
Increased level of PGE2 in the hypothalamus causes fever
or pyrosis. Pyrogens like endotoxins and cytokines are
responsible behind the increased level of PGE2 in the
hypothalamus.® Antipyretic property of Ibuprofen is
because of its ability to block the syntheses of PGE2.

2.1.5. Current Status of Ibuprofen in India and Abroad

India is the second largest supplier of Ibuprofen, as it holds
30% share of production market of Ibuprofen, whereas
China enjoys the privilege of being number one supplier of
Ibuprofen with a production market share of 48%.
Whereas North America is the largest sales place of this
drug holding sales share of 29%.

2.1.7. MOA of Nephrotoxicity

Ibuprofen also possesses nephrotoxic properties which
means the drug can cause harm to kidney, as the
biosynthesis of Prostaglandins is inhibited by the use of
NSAIDs. The renal prostaglandins are inhibited which are
responsible for maintaining renal hemodynamic.™

The glomerular filtration rate along with the renal blood
flow is regulated by the prostacyclin, whereas PGI2 is
responsible for renin release.™ ' This PGI2 is basically not
functional in healthy individuals as it does not play very
significant role in regulation renal hemodynamics.

Prostaglandins PGE2 and PGEI2 play a crucial role in the
maintenance of renal perfusion. One of major side effects
of NASIDs is sodium retention which causes hypertension
and edema, as well as hyperkalemia and disturb acid-base
balance.” 6

2.1.8. MOA of Gl Disturbances

Gastrointestinal Disturbances caused by NSAIDs like
Ibuprofen is due to inhibition of enzyme COX, which results
in the decreased production of Prostaglandins.” As
Ibuprofen, is the blocker of both isoforms of COX therefore
a decrease in the level of Prostaglandins is observed, as by
limiting the availability of COX, the synthesis of PGs is
limited. PGE2, a prostaglandin which is responsible for the
secretion of gastro-protective mucus is also affected by the
use of Ibuprofen. The lack of PGE2 causes lack of gastro-
protective mucus secretions, which may cause ulceration,
gastritis, or perforation. Some studies have also suggested
the blockade of COX-2, may also result in the production of
free radicals in the gut.”® °

2.1.9. MOA of Asthma

Andrzej Szczeklik first described that, the inhibition of COX
pathway by the NSAIDs, leads towards an increased
availability of arachidonic acid for the LOX pathway which
results in the hyperactivity of the LOX i.e., Lipoxygenase
pathway. This activation of LOX account for the elevated
synthesis of Leukotrienes. These Leukotrienes are
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responsible for bronchoconstriction thereby worsening other NSAIDs like: Ibuprofen, diclofenac and naproxen
Asthma 2° ', Studies have suggested that, expect aspirin show cross-sensitivity reaction.?? 23

Reduce fever and pain

1

Decreased gastro- Decreased production of Medullary ischemia
protective mucus prostaglandins
generation 1 l
Blocks COX Acute or chronic
l ) renal injury

Ibuprofen

Nephrotoxicity

Gastric ulcer and proliferation

Hyperactivity of LOX

Increased production of Interleukins

!

Worsen asthama

Figure 1: Proposed mechanism of action of Ibuprofen (physiological effects and side effects)

2.2 Azithromycin heptamethyl-1-oxa-6-azacyclopentadecan-15-

. L . . one.
Azithromycin is abroad spectrum; bacteriostatic agent,

coming from the class of macrolide antibiotics. It’s effective e Molecular weight: 749.0 gmol~-1.1
against several gram-positive and gram-negative bacteria,
along with this it shows potency against mycoplasma
pneumoniae, Treponema pallidum, Chlamydia species and
Mycobacterium avium complex.?* 2.2.2 History

e It is an amorphous solid with a melting point of
113-116°C.%®

2.2.1. Structure of Azithromycin Croatian pharmaceutical company Pliva in 1980 discovered
the drug and in 1988 it was approved for medicinal use.2% 27
It's a generic medication and sold under various brand
names worldwide.?®

2.2.3. Commonly prescribed for
e Respiratory bacterial infections
e Dermal bacterial infections

e Immunomodulatory effect in chronic
inflammatory disorder.?*

Hac‘:‘ - 2.2.4 Mechanism of Action

Azithromycin binds to bacterial ribosome thereby inhibiting
the synthesis of bacterial protein it also gets accumulated
in the phagocytes hereby ensuring higher availability in the
site of infection.?* Azithromycin’s antileishmanial activity is
also reported, in a cell-free culture Azithromycin showed a

e |UPAC: (2R,3S,4R,5R,8R,10R,11R,13S,14R)-11-
[(2S,3R,4S,6R)-4-(dimethylamino)-3-hydroxy-6-
methyloxan-2-ylJoxy-2-ethyl-3,4,10-trihydroxy-
13-[(2R,4R,5S,6S)-5-hydroxy-4-methoxy-4,6-
dimethyloxan-2-yl]oxy-3,5,6,8,10,12,14-
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50-fold decrease in count of leishmania major promastigote
during log phase, as well as it also showed a significant
decrease of parasite level in cell-culture infected with
Leishmania major amastigote.?®

2.2.3 Current Status in India

The irrational use of antibiotics is the principal reason
behind antibiotic resistance in India, India is the largest
consumers of antibiotics and Azithromycin tops the list, as
India consumed 640 million tablets Azithromycin in one
year.3°

2.2.4. Fatal Heart Rhythms

According to FDA Azithromycin can cause a problem in the
normal electrical functioning of heart and can cause
irregular heartbeat. It can cause fatal heart rhythms
especially in the patients who are already suffering from or
are at risk of cardiovascular problems.

2.2.5. Antibacterial Resistance

The long term and inappropriate use of azithromycin causes
the developer of resistant bacterias. The risk of
antibacterial resistant was increased by 2.7-fold in patients
receiving long-term treatment with Azithromycin.?'
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Figure 2: Azithromycin Mechanism of Action and

development of superbugs
2.3. Doxycycline

Doxycycline belongs to tetracycline class of medicine.
Which is the first class of broad-spectrum antibiotic drug to
be discovered.

2.3.1  Structure and IUPAC
CHs QHH N(CH5),
OH (9) OH 0 o}
e |UPAC: (4S,4aR,5S,5aR,6R,12aR)-4-(dimethylamino)-

1,5,10,11,12a-pentahydroxy-6-methyl-3,12-dioxo-
43,5,5a,6-tetrahydro-4H-tetracene-2-carboxamide.

ISSN 0976 — 044X

e Doxycycline is a yellow crystalline powder, which is
very slightly soluble in water, freely soluble in alcohol
practically insoluble in chloroform and ethanol.??

2.3.2. History

Doxycycline is semi-synthetic, broad-spectrum antibiotic
developed from the naturally occurring tetracyclines. Pfizer
Inc. in the 1960s firstly developed it and marketed it under
the brand name Vibramycin. In 1967, Vibramycin was
approved by FDA.33

2.3.3. Commonly prescribed for

e  Bacterial Pneumonia

e Lyme disease

e Cholera

e  Typhus and syphilis

e Prevention of malaria along with quinine3*
2.3.4. MOA

Doxycycline like other Tetracycline shows the bacteriostatic
function by inhibiting with the bacterial protein synthesis,
by binding with 30S subunit of bacterial ribosome.?*

2.3.5. Gastrointestinal Disturbances

Gastrointestinal problems and photosensitivity are
common side-effects of the drug. The gastrointestinal
issues consist of nausea (4-33%), abdominal pain (12-33%),
vomiting (4-8%), and diarrhea (6—7.5%).33

2.3.6. Esophageal Ulcer and Erythematous Rash

Those patients who consume Doxycycline, empty stomach
esophageal ulcer has been commonly reported, where as in
some individuals exposing skin to sunlight after consuming
Doxycycline erythematous rash was reported.3¢ 37
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Figure 3: Doxycycline’s Bacteriostatic Action and Gl
Disturbances
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2.4. Dextromethorphan

Dextromethorphan is an antitussive agent used in various
over the counter drugs to prevent cough and cold. It is used
in the form of lozenges, oral stripes and liquid filled
capsules.3®

2.4.1 Structure and IUPAC

—N

e |UPAC:6-methoxy-11-methyl-1,3,4,9,10,10a-
hexahydro-2H-
10,4a(epiminoethano)phenanthrene

e  Molecular weight : 271.4g/mol.
2.4.2. History

Dextromethorphan is a synthetic derivative of codeine,
which received FDA approval in the year 1958 and is one the
most common compound to be found in the OTC
antitussive. Soon after this, the drug Abuse of the drug
begun. In 2010 it was approved for pseudobulbar affect
with quinidine.3®

2.4.3.MOA

The synthetic derivative of codeine, it acts on nucleus
tractus solitarius, the site of pulmonary vagal afferent fibers
synapse in the central nervous system, which operates a
door for the cough reflex in the CNS, dextromethorphan is
a non-competitive antagonist for N-methyl-D-aspartate
(NMDA) receptors and it may have other site of action:3°

e Sigma-1 receptors agonist

¢ Nicotinic receptors (a3b4, adb2, a7) antagonist

e Serotonin transporters inhibitor

¢ Norepinephrine transporters inhibitor

e Voltage-gated calcium channels inhibitor
2.4.4. Commonly prescribed for:

1. Antitussive

2. Methotrexate Neurotoxicity

3. Pseudobulbar affect (PBA)
2.4.5. Drug Abuse

At higher doses >4mg/kg patients it affects CNS , in various
ways where hallucinations , euphoria and persecutory
delusions has been reported.3®

2.4.6. Serotonin Syndrome

In  those patients who are already consuming
antidepressant drugs (MAOI) the life threatening toxicity

ISSN 0976 — 044X

like Serotonin syndrome has been reported with
Dextromethorphen, as it inhibits the serotonin reuptake
mechanism, thereby increasing the amount of serotonin in
the body and leading towards Serotonin Syndrome. Which
consists of agitation, confusion, dilated pupils, headache,
tachycardia, hypotension, high fevers, seizures, irregular
heartbeat, and can lead to unconsciousness.3°

Sensory
stimuli

Interacts
with NTS

\

Inhibit serotonin Serotonin syndrome

reuptake Contraindicated in
i patients on MAOIs
Euphoria

Hallucinations

— Drug abuse

Figure 4: The proposed mechanisms of physiological actions
and side effects of Dextromethorphan

2.5. Pentoprazole

Pantoprazole is an irreversible blocker of the proton
pump,belonging to the class of benzimidazole proton pump
inhibitor and is widely used as an antiulcer agent.

2.5.1. Structure and IUPAC

IUPAC  :6-(difluoromethoxy)-2-[(3,4-dimethoxypyridin-2-
yl)methylsulfinyl]-1H-benzimidazole.

Molecular weight : 383.371 g/mol.
2.5.2. History

The drug was discovered in the year 1985 by the scientists
at Byk Gulden, a subsidiary of Altana; Germany became the
first country to market the drug in the year 1994 , Wyeth
licensed the US patent from Altana and the drug was
approved by US FDA in the year 2000 under the brand name
protonix.

2.5.3. Commonly prescribed for
1. Gastric Ulcer
2. Erosive Esophagitis
3. Zolinger Elison Syndrome
2.5.4. MOA

Pantoprazole is an FDA approved drug used for the
treatment of erosive esophagitis, Zolinger-Elison Syndrome.
Pantoprazole is a benzimidazole proton pump inhibitor
which means it do have a shorter plasma presence.
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Pantoprazole show irreversible blockade of the H/K pump
which are present in the gastric parietal cells.by binding
with the proton pump they inhibit the efflux of H to the
gastric lumen, and hence prohibit gastric acid secretion
upto 24 hours as after that new proton pumps can be
synthesized by the body hence other dose of the drug is
required for further prohibition.*°

Inhibit gastric acid
secretion

Increased risk of infections
= as gastric acid kills microbes

Increased concentration
of beta-amyloid in brain

Indicated in:
Gastroesophageal
reflux and peptic

l ulcer I

Decreased absorption of PANTOPRAZOLE
vitamin B12, Mg and Fe ‘
1 Increased chances
Bacterial colonialization in of Dementia

proximal intestinal tract
— -
%!

Figure 5: Pantoprazole: Mechanism of Action
2.5.5. Deficiency of magnesium, vitamin B12 and iron

Hypomagnesemia means the deficiency of magnium in
2006 several cases were reported where patients suffer
from the magnesium deficiency, after a use of the drug
continuous 12 months. As the production of HCl is inhibited
by the PIPs, this acid is crucial for the absorption of vitamin
B12 and iron salt, hence the inhibiton of the production of
HCl can also lead towards the decreased absorption of
these nutrients.*

2.5.6. Dementia

The effect of the proton pumps inhibitors on the amyloid
metabolism has been studied using the animal models and
the hypothesis states that PIPs effects both the synthesis
and degradation of the beta-amyloid,where it is responsible
for triggered synthesis and changes in the degradation in
microglia by the lysosomes, which is a reason behind
increased levels of the beta-amyloid in the brain of
mice.although the evidences and studies on this subject
regarding human is limitedbut according to Harnisch and his
colleagues there is an increased threat for demnitia along
with Alzheimer disease in patients who are consuming
PIPs.41 42

2.5.7 kidney related issues

The proton pump inhibitors are observed to cause renal
damage especially acute kidney damage in older patients.
Three large population-based studies conducted in Canada,
New Zealand and USA states that patients consuming PIPs
are at higher risk level of developing acute kidney injury or
acute interstitial nephritis.* 4

The mechanism of action of renal injury is stil not known ,
but these drugs are under continuous suspicion for inducing
renal disease.

ISSN 0976 — 044X

2.5.8. Altered Microbiota and increased chances of

infection

The PIPs blockds the production of gastric acid there by
weakening the defensive system of the gut against the
ingested pathogen as the gastric acid plays a crucial part in
protecting the body from them,the absence of this acid may
lead to bacterial colonization in proximal intestinal tract.
The PPIs decrease the intraluminal gastric acidity, making
the altered Gl environment more favourable for the survival
of the spores the gastric environment.*

2.6 Paracetamol

Paracetamol also known as acetaminophen is an OTC drug
and widely used for its antipyretic and analgesic activity.

2.6. IUPAC and structure
H

"~

@)

CHs

HO
IUPAC : N-(4-hydroxyphenyl)acetamide

Molecular weight : 151.173g/mol

It is a white crystalline solid odorless and slightly bitter in
taste with a melting point of 169-170.5°C.*3 44

2.6.2 History

Von Mering used Paracetamol for the first time in the year
1893, and aperaed in the markets of United states in the
year 1950 and in Australia in the year 1956. Until 1966 it
was believed that Acetaminophen was one of the safest
NASID but in 1966 the complications regarding the
hepatotoxicity was discover.*®

2.6.3Commonly prescribed for
e Fever
e Pain

2.6.4. Mechanism of action

Paracetamol being NSAID functions by inhibiting the
synthesis of prostaglandins by inhibiting cyclooxygenase
isoforms, it also exhibits blockade of T-type Ca channels and
interacts with L-arginine in the synthesis of nitric oxide as
well show involvement in endocannabinoid system and
serotonergic pathways, which is responsible for it’s
antipyretic and analgesic effect respectively.*®

2.6.5. Current status in India

According to a report from WION three and a half billion
DOLO-650 tablets were sold in India since the beginning of
2019, DOLO-650is an OTC drug in the country used for mild
pain and fever. The DOLO-650 is paracetamol 650mg tablet.
Three and a half billion of tablets means tablets that build
up 6000 times taller tower than Mount Everest itself.
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2.6.7. hepatotoxicity

The first case of paracetamol induced liver toxicity was
reported in 1960s the drug causes serious irreversible
damage to the hepatocytes especially at overdoses, studies
shows that for acute liver failure, paracetamol induced
hepatotoxicity is a major cause in United Kingdom,Canada,
Australia and Scandinavia.*” 48

the induction of P450 cytochrome isoenzymes CYP2E1 and
CYP3A4 leads towards the higher production of toxic
metabolite N-acetyl-benzoquinoneimine, followed by
reduction in the liver glutathione stores, thereby causing
liver toxicity.*®

Antipyretic activity

Inhibit Prostaglandins L}

synthesis
Analgesic effect
Inhibit COX I
« Blockade of T-type Ca channels
Paracetamol . .
=== . Interacts with nitric oxide
synthesis.
Hepatotoxicity + Involvement with serotonergic

pathway and endocannabinoid
system

Acute to chronic liver
failure

Figure 6: Paracetamol: Mechanism of Action and

hepatotoxicity
2.7. Fluconazole

Fluconazole is a triazole antifungal drug with fungistatic
properties and is one of the most prescribed drugs for
infections caused by candida.

2.7.1. IUPAC and Structure
N
¢

OH

n

N—N

§ )

N
E

IUPAC:
yl)propan-2-ol

2-(2,4-difluorophenyl)-1,3-bis(1,2,4-triazol-1-

Molecular weight: 306.27 g/mol
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2.7.2. History

Fluconazole is the second drug from the category of triazole
antifungals to be developed after ketoconazole. This drug
was developed by Pfizer in the year 1990. Fluconazole
belongs to the category of broad-spectrum antifungals. 4°

2.7.3. Commonly prescribed for
Vaginal candidiasis
Oropharyngeal candidiasis

Esophageal candidiasis

el N

As well used for the treatment of fungal infections
in immunocompromised patients. 5°

2.7.4. Mechanism of Action

The compound being a azole consists of N atom which binds
with the iron atom from heme group in the enzyme
cytochrome P450, which results in demethylation of
lanosterol and hence thereby inhibiting the synthesis of
ergosterol. Ergosterol is important for cell membrane of the
fungi, the inhibition of ergosterol synthesis is responsible
for inhibition of fungal cell growth.>!

2.7.5. Resistance

Fluconazole is a fungistatic which means it only arrest the
growth of fungal cell rather than killing the fungi, this favors
the fungal cell as it gives it the opportunity to mutate and
develop resistance against the drug. There are various
mechanisms which are responsible behind the resistant
micro-organism, like a change in the ergosterol biosynthesis
pathway, loss of heterozygosity , changes in ploidy
complimented with drug transporters.5'

Fluconazole Cytochrome P450
ﬂNh? o
N-N
HO‘-? N—:—\N :
f.\\]\/ Nz + Resistant fungal cell
F’ﬂ\? “F
F
Nitrogen atom Fe atom from @

l Heme group

Demethylated lanosterol rtieral e o

.' the drug
i

Fungi shows
l, mutation

Inhibited ergosterol synthesis

Prohibition of cell growth <« |
Figure 7: Fluconazole and resistant fungal cell
2.8. Hyoscine butylbromide

Hyoscine butylbromide is a quaternary ammonium
anticholinergic agent derived from Belladonna from
Solanaceae family, which is used as an agent for smooth
muscles of gastro-intestinal and urinary tract.
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Figure 8: Hyoscine butylbromide: indications and side
effects

2.8.1. Structure and IUPAC

IUPAC: 1-bromobutane;[(1S,2S,4R,5R)-9-methyl-3-oxa-9-
azatricyclo[3.3.1.02,4]nonan-7-yl] (25)-3-hydroxy-2-
phenylpropanoate

Molecular weight: 440.4 g/mol.
.. .CH -
H3C/\‘//'N+ 3 .Br
O

O ScH,

O
2.8.2.History

Germany was first country to register and market Hyoscine
butylbromide in the year 1951 followed by Australia in
1952.%2

2.8.3. Commonly prescribed for
e |rritable bowl syndrome
e  Stomach cramp
e  Period pain

2.8.4 Mechanism of action

Hyoscine butylbromide is an anticholinergic drug which acts
by blocking the transmission at parasympathetic ganglion.
The inhibition of the cholinergic transmission leads towards
the relief from the smooth muscle spasm in biliary tract,
urinary and gastrointestinal tract, moreover it’s not able to
cross the Blood Brain Barrier because of attachment of the
butylbromide moiety and hence don’t affect the Brain.>?

2.8.5. Urinary Retention, Constipation, and Tachycardia

The blockade of cholinergic Muscarinic receptors can cause
urinary retention, constipation and Tachycardia.’* As the
parasympathetic system is responsible for the contraction
of smooth muscles and the inhibition of its receptor can
lead towards the Tachycardia which means increased
heartbeat, urinary retention and constipation.
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2.9 Amitriptyline

Amitriptyline is a tricyclic antidepressant indicated in many

psychiatric manifestations like anxiety, depression,
migraine, and severe pains.
2.9.1 Structure and IUPAC
I N/CHS
) - HCI
CH; HC

IUPAC  N,N-dimethyl-3-(2-tricyclo[9.4.0.03,8]pentadeca-
1(15),3,5,7,11,13-hexaenylidene)propan-1-
amine;hydrochloride.

Molecular weight: 277.4g/mol

Amitriptyline cardiotoxicity
Blocks serotonin % Seizures and abuse
reuptake

Increased concentration
of serotonin

v
t@—

Indicated for:

Poisoning

« Migraine
= prophylaxis
- Insomnia
« Anxiety
« Post-traumatic
stress
« Chronic pain

serotonin

4

Antianxiety

Figure 9: Amitriptyline: Mechanism of Action, Indications
and Side-effects

2.9.2 History

In 1961, under the brand name Elavil, amitriptyline
appeared in the market for the first time. It is a tricyclic
antidepressant and was the second drug from this class to
appear in the market.5® Today it is a FDA approved drug
used for the treatment of major depressive disorder i.e.
MDD in adults. It’s also indicated for management of
anxiety, migraine prophylaxis, post therapeutic neuraglia,
sialorrhea, chronic pain, insomnia, post-traumatic stress
and chronic pain like diabetic neuropathy, irritable bowel
syndrome.>®

2.9.3. Commonly prescribed for :
1. anxiety
2. posttraumatic stress disorder
3. prevention of migraine

4. Insomnia

5

chronic pain (diabetic neuropathy, irritable bowel
syndrome etc.)
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2.9.4. Mechanism of Action

Amitriptyline on comparison to other tricyclic
antidepressants  possesses much  more  potent
anticholinergic activity, it blocks the noradrenaline

/serotonin transporter at for presynaptic terminals thereby
blocking the reuptake of noradrenaline and serotonin. It is
an antagonist to Muscranic (M1) receptors, alpha-
adrenergic and histamine (H1) receptors. Long term
treatment with amitriptyline produces long lasting changes
in the monoaminergic neurotransmission as it s
responsible  for  desensitization of  presynaptic
autoreceptors and heteroreceptors. The TCAs a large
number of side effects due to its narrow therapeutic
window.%* ¢

2.9.5. Suicidal Ideation and Behavior

The US FDA has issued a black box warning for the
drug,according to which teenagers and young adults upto
the age of 24yrs are at higher risk of developing suicidal
behaviour.5®

2.9.6. Cardiotoxicity

Amitriptyline being a tricyclic antidepressant produces
quinidine like effect on the heart at high doses. They cause
abnormalities in repolarization, by blocking mayocardial
sodium channel. According to Kassim Thamer, H.M.Toufik
et.al. a reduction in the level of consciousness, followed by
sinus tachycardia, prolongation of QRS complex in ECG was
observed in a 21-year-old who consumed amitriptyline in
overdose in order to commit suicide, the overdose of this
drug  manifested mayocarditis  with  pericardial
involvement.”

2.9.7. Poisoning

Tricyclic antidepressants continues to be the most common
reason behind the fatal and non-fatal poisoning worldwide.
They have a prominent effect on the parasympathetic
system, brain and the heart. The common symptoms of
poisoning are dry mouth, blurred vision, dilated pupil,
drowsiness, and sinus tachycardia. Convulsions, respiratory
depression, hypotension, ECG abnormalities like
prolongation of QT and PR intervals or even coma could be
observed.>®

2.9.8. Seizures and Abuse

Amitriptyline is responsible for decreasing the human
body’s threshold to seizures and it can itself be a reason
behind causing seizure itself at higher doses. Although its
believed that the drug don’t cause addiction or is not
abused, but there are cases that showcased it’s addictive
properties especially in case of patients who had a history
of psychotropic substance abuse.>®

CONCLUSION

Self-medication can have negative effects on an individual’s
health and wellbeing. Even though it could seem practical
or economical, self-medicating without the right medical
counsel might have negative effects.

ISSN 0976 — 044X

Self-medication can overlook underlying health issues and
delay proper diagnosis and treatment. It can result in
incorrect medication choices, inappropriate dosages, and
harmful interactions with other medications. Moreover,
self-medication may mask symptoms of serious conditions,
leading to a false sense of security and potential worsening
of the underlying problem.

To ensure safe and effective healthcare, it is crucial to
consult healthcare professionals for proper diagnosis,
guidance, and prescription of medications. They have the
expertise to assess medical conditions, identify potential
risks, and recommend the most suitable treatment options.
Seeking professional help also allows for regular monitoring
and adjustment of treatment plans as necessary.

In addition, promoting health literacy and educating
individuals about the potential dangers of self-medication
is essential. Encouraging individuals to be proactive in
understanding their health and empowering them to seek
appropriate medical advice fosters responsible healthcare
practices.

Ultimately, the goal should be to prioritize individual health
and well-being by making informed decisions regarding
medication usage. By avoiding self-medication and seeking
professional healthcare, individuals can better safeguard
their health, minimize risks, and receive the most
appropriate and effective treatment for their specific
needs.
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