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DRUGS OF ABUSE

NICOTINE



A o 4l Gk e daladiul o 5% (Ses 5 Leaves of tobacco b 2525« Nicotine 1 U
.( Sniffed) <« 5 (Chewed) 4xx=x 5l (Smoking)

5 pad¥) Jalill g Ualdadl 55500l JlaS 2 5m 50 41 ¢ A5 32 tODACCO b 252 50 43l ALk [
585 5l ddle de Jall culS Allay ¥) Al e saNicotine 1 Stal 5 OB ey oS8 plassil

i 50% of all adult e S 43 ) Sag 4as Lok ¢ gaaaill gleal s Qllall Addiction ¢ 55 1 0
o T ad)y s Lald (Al e ladl aadie 70% of men o« JAS) Ga VL Le o1 aanl) e
. Number of male smokers ! 4l

5 ol @i A aaxie an el J8é Nicotine is highly addicted ) L O
. Highly addictive _x cpaxils ¢ Jille ) gaaiy I 2-30p Jasd (ST o 48 5 ) g0

4 » 3 Chewing and sniffing & oS oS¢ (il sa Nicotine ) (e ade (3 g2tia Al
. Addiction ¢!

Al jalaial juaid tobacco ) caeli (31 oY) | sidady &M A s AY Nicotine &l (e =il 3 5k (e
: Ll el 5 Green tobacco sickness leeul la aanic juad alall
1) nausea 2) vomiting 3) weakness & Dizziness 4) headache



Jaaty A el Claely agiliad Children ) 4et (paill (e s sha agle W < O
O O Sl | saanty (Saad Jlala Dl Al Luae laall el &Sl o I Ashtray b
loa ag Jahall | shay (il 8 o ) a2l 5l chewing ) Gk
(.dikl Very toxic _dm odlla lah

1- 3 mg enough to be toxic in children

a5y SIS (Alaall JS e ey Joa ) Alaally Qlief 3 6 ady A0lan Jasy Jila s ol i
Toxicity

Jali s g i Dlie Lad] 5 ¢ (5 oSl el A3l (e Lgdaa (ST e Jglaty (s (8 L [
Pesticide 4! Ualoe) sd ¢ (i Sa e (558 Slal o5& Al Pesticide
. Nicotine toxicity =l_e! olS 8 toxicity



Tobacco Plant

Grown for its
nicotine containing
leaves which are
smoked, chewed,
or sniffed

Nicotiana tobacum



Nicotine

Nicotine is an alkaloid found naturally in
tobacco plants, tomatoes, potatoes,
eggplant and green peppers



INTRODUCTION

In terms of numbers affected, nicotine addiction exceeds all
other forms of addiction (more than 50% of all adults in some
countries)

Highly addictive, 90% of smokers have tried to quit, only 2-3%
succeed

Addiction occurs primarily through smoking of tobacco

The chronic use of chewing tobacco and snuff is also
addictive

Green-tobacco sickness is characterized by nausea,
vomiting, weakness, dizziness, and headaches



Exposure

o In children after they ingest tobacco

o In children or adults after accidental or suicidal ingestion of
nicotine-containing pesticide

o Occasionally after cutaneous exposure to nicotine, such as
occurs among nicotiana tobaucm harvesters ("green tobacco
sickness®)

o Nicotine is found in various smokeless tobacco products:
nicotine gum, transdermal delivery formulations, nicotine
nasal spray, inhalers, and lozenges

o Alkaloids similar to nicotine (anabasine, lobeline) are found in
several plant species
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Remember

The sympathetic nervous system controls the number of sweat glands
opened.
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Vomiting

Seizure

Responsible for addiction



Toxicokinetics

o Nicotine is absorbed rapidly by all routes and
enters the brain quickly

o The apparent volume of distribution is 3 L/kg ! A 4 vD A

S Uy 7y Enhanced elimination 3 15,83 i JeVD

o It is rapidly metabolized to cotinine and to a
lesser extent excreted in the urine

o Half-life of 120 minutes T half is 2 hours



Mechanism of toxicity

o Nicotine binds to nicotinic cholinergic receptors,
resulting initially, via actions on autonomic ganglia, in
predominantly sympathetic nervous stimulation

o With higher doses, parasympathetic stimulation

o Stimulation of nicotinic receptors at NMJ...... cause
fasciculation, muscle weakness and paralysis.....

neuromuscular depolarizing blockade

o Atadrenal gland....catecholamine release



Mechanism of toxicity

O

Postganglionic muscarinic Ach receptors are found at
parasympathetic nerves, and sympathetic at sweat
glands

They are not stimulated directly by nicotine but

indirectly due to increase firing of preganglionic fibers

Direct effects on the brain may also result in vomiting
and seizures and....responsible of addiction

Lowdose: alertness,improve memory, elevate mood

Highdose: headache, agitation, confusion, coma
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Toxic dose

0 Presystemic metabolism and spontaneous
vomiting!!!!.....limit absorption, the bioavailability of

swallowed nicotine is about 30-40%

o Rapid absorption of 2-5 mg can cause nausea and vomiting,
particularly in a person who does not use tobacco habitually

o The fatal dose of nicotine is ~40mg (one drop of pure liquid)

o Cigarette tobacco contains about 10-15 mg of nicotine per
cigarette....average cigarette delivers 1-3mg nicotine to brain

o In a child, ingestion of 1-3 cigarette butts should be
considered potentially toxic, although serious poisoning is
uncommon (vomiting)



Toxic dose

O in children is
ingestions of smokeless tobacco products

O contains 2 or 4 mg per piece....slow absorption
and high degree of presystemic metabolism....intoxication is
uncommon

O contain 2-4 mg of nicotine, and ingestion
can cause serious toxicity in a child

O may produce intoxication in light
smokers or in nonsmokers, particularly children (deliver an
average of 5-22 mg of nicotine over the 16-24 hours of
intended application)
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Clinical presentation

o Nicotine intoxication commonly causes dizziness, nausea,
vomiting, pallor, and diaphoresis

o Abdominal pain, salivation, lacrimation, diarrhea, and
muscle weakness may be noted

o Pupils may be dilated or constricted

o Confusion, agitation, lethargy, and convulsions are seen with
severe poisonings.....coma

o Initial tachycardia and hypertension may be followed by
bradycardia and hypotension



Clinical presentation

o Symptoms usually begin within 15 minutes after acute liquid
nicotine exposure and resolve in 1 or 2 hours

o More prolonged symptoms may be seen with higher doses or
cutaneous exposure (continued absorption from the skin)

o Delayed onset and prolonged symptoms may also be seen
with nicotine gum or transdermal patches

o Most likely cause of death?? Respiratory muscle
weakness and bronchoconstriction...... respiratory
arrest



ACUTE NICOTINE TOXICITY



Initial tachycardia
and hypertension
through its action in
the sympathetic
nervous system
followed by
hypotension and
bradycardia



Gl upset, Nausea,
vomiting, diarrhea




Muscle
fasciculation
followed by
weakness,
paralysis,
respiratory failure




Diagnosis

o Suggested by vomiting, pallor, and
diaphoresis...... nonspecific

o History of tobacco, insecticide, or therapeutic nicotine
product exposure

o Nicotine poisoning should be considered in a small
child with unexplained vomiting whose parents
consume tobacco

o Serum and urine nicotine levels may be determined
but rarely helpful if history not available



Decontamination

Skin

Ingestion: Administer activated charcoal orally if conditions
are appropriate

Consider gastric lavage for large recent ingestions of
liquid nicotine

For ingestion of transdermal patches or large amounts of
gum, consider repeated doses of charcoal and whole-bowel
irrigation

Enhanced elimination: not useful because the endogenous

clearance of nicotine is high, its half-life is relatively short (2
hours), and the volume of distribution is large



Management

ABC
Respiratory failure is common in severe poisoning due to
parasympathetic stimulation and muscle

weakness....endotracheal intubation

Treat seizures, coma, hypotension, hypertension, and
arrhythmias if they occur

Observe for at least 4-6 hours to rule out delayed
toxicity, especially after skin exposure

For ingestion of intact gum, tablets, or transdermal
patches, observe for a longer period (up to 12-24 hours)
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Management

o Signs of muscarinic stimulation (bradycardia, salivation,
bronchospasm).....atropine

o Mecamylamine specific antagonist of nicotine actions.
Available only in tablets.....not suitable if the patient is
vomiting, convulsing, or hypotensive

» If these symptoms after unknown ingestion....may
consider carbamates or organophosphate intoxication
and pralidoxime may be given

- Early toxicity: dilated pupils, HTN, tachycardia and
agitation....... cocaine or amphetamines
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CHRONIC EFFECTS OF NICOTINE
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DANGER POISON !

Acetone
{solvent)

Methanol

{used as rocket fuel)

Naphtaléne Fyrene

{moth-repellent)
MNicotine

{used as a herbicide and insecticide)

*Cadmium
(used in batteries)

Carbon monoxide
{found in exhaust fumes)

Vinyl chloride
{used in plastic materials)

STOP SMOKING!

Cyanhydric acid
*Naphtylamine (was used in the gas chambers)
. Ammoniac

(détergent)
. *Urethane

Toluene
{industrial sobvent)

. Arsenic
{lethal poison)

. *Dibenzacridine

. *Polonium 210

(a radioactive element)

DDT
(insecticide)

*Known carcinogenic substances




Chronic administration

leads to coronary artery
disease and hypertension

Chronic nicotine use has been
associated with insulin
resistance in diabetics




Nicotine produces peptic ulcer
disease, esophageal reflux
through its influences

on the Gastrointestinal tract.




Nicotine enhances
learning and memory

produces its
addictive properties

G e Lel gy Cmnd Habit J) 4xiay ) (pdsi (il gy el 3l g
JWS 5« Psychological (& e Led Lliall ) A5 Y Depress -l
sdic A8lay) 4y gria 3y hy (Slled aladll 3 SN saie sy AN IS CAA

wall & jba varenicline  aladiul &5 Wl (Sl agzaday ) 204 (o (A5 ) g8 gy | gl A (S
OBl a5 W 17%



Chronic intoxication

o Nicotine withdrawal can be clinically significant but is not

life threatening (irritability, depression, and weight
gain can occur in smokers OR smokeless tobacco

o Treatment options include the use of nicotine
replacement therapy, antidepressants, bupropion,
varenicline



o As of March 31, 2019, poison control
centers have managed 963 exposure
cases about e- cigarette devices and
liqguid nicotine in 2019..
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