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اناوجريلما يز شيشح وا ةيداع ينتوكين ةراجس نكمم ينياكوك

Marijuana is most abused substance in the united state, cocaine and heroine are also a big problem .. abuse 
is dynamic human pharmacologists in specific can synthesise drugs that can be abused for example fentanyl 
(opioid) which is a very potent drug (small dose of it can exert big effect due to high receptor affinity)



Stimulants vs. Depressants
• Alertness
• Wakefulness
• Locomotion
• Examples

– Amphetamine
– Barbiturates
– Opioids
– Cocaine
– Benzodiazepine

Most of abused drugs are stimulants, but in general anything can be abused

Most abused drugs in jordan in the 
last 10 years joker and captagone

Stimulants will increase the three of them
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Excitatory Neurons
1) Enhance Neurotransmitter 
release:
• Amphetamine

2) Inhibit Neurotransmitter 
Uptake:
• Cocaine

3) Activate postsynaptic 
receptors
• Nicotine

4) Interfere with 2nd messenger
• Caffeine

Stimulants exite/stimulate the excitatory/stimulatory neurotransmitters



Inhibitory Neurons
1) Inhibit postsynaptic 
receptors:
• Strychnine (inhibit glycine 
receptors)



CNS Stimulants
They in general produce euphoria, decrease the 
feeling of sleepless, increase locomotion



Definitions

• Drug abuse:
– A pattern of drug 

intake in which the 
user consumes the 
drug against its 
medical indication

Unnecessary use of the drug, taking 
the drug without medical advice

 drug abuse داه common cold اهدنع هنلا antibiotic دخات الم دمحم ما انتراج



Definitions

• Withdrawal symptoms:
– The emergence of 

unwanted signs and 
symptoms after 
cessation of drug 
intake



Definitions

• Dependence:
– Compulsive drug 

using behavior in 
which the individual 
uses the drug to 
avoid unwanted side 
effects

If symptoms happen after you stop taking the drug 
following chronic use » patient is dependent on that drug



Definitions

• Physiological Dependence:
– Diarrhea
– Sweating
– Nausea
– Headache
– Hypertension
– etc

Something appears at human body, you can see the symptom
I .



Definitions

• Psychological Dependence:
– Continuous drug intake for 

personal satisfaction.
– Emotional connection to the 

abused substance

More serious, needs behavioral therapy

 لا اوفوشب و ايلاح براجت و ثاحبا هيلع اولمعب يلا يشلاا داه و
calcium channels لاب ةطوبرلما neurons لا نم ةحيار يلا 

hippocampus لل target و ةيودلاا لوده فقوي دحاولا الم ديزتب 
 dependence لا ففخا يناب يشلاا داه مدختسا يلاتلاب

 و عوبسا لوا ل مايا ٣ لوا ب physiological dependence comes first لا
 there should be no physiological withdrawal symptoms ينعوبسا دعب
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Definitions

• Addiction
– Continuous repetition of 

a behavior despite 
adverse consequences.

 ينفراع مه اونخدب يلا سانلا
 نخدب كيه عم و هتايبلس و هراثا

 اونوكي طرش شم consequences لا
 social لا ىلع نكمم health لا ىلع

connections لاثم هترم قلطي نكمم 
 نكمم ،ناخدلا كرتا هلتكح ناشع
 ريصي نكمم ،لغشلا ىلع حوري لطبي
 يرتشي ناشع ناكم يا نم قرسي
  هيلع نمدم وه يلا يشلاا



Definitions

• Tolerance



Examples of Addiction?
Smoking, nicotine, alcohol, opioids, eating, video games, social media



Mesolimbic Dopamine Pathway
 غامدلاب addiction لا
 mesolimbic نم شلبب

pathway لا طبرب يلا 
meso لا midbrain 

 ventral لا صخلااب
tegmental area لاب 

nucleus accumbens  
 لا نم ءزج يه يلا

lymbic system

 يوتحب pathway لا داه و
 dopaminergic neurons ىلع
 that ends up يشا يا و

with secretion of dopamine 
it has a high risk of abuse 

and addiction 

 recognition and dission لا اهتفيظو يلاprefrontal cortex لا اولصوب dopaminergic neurons لا ضعب
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Examples

– Patient feels pain.



Methylxanthines

• Improve alertness and 
enhance wakefulness and 
mental performance

• No stereotyped behavior or 
psychosis even in large doses

• Act by inhibition of adenosine 
receptors and PDE.

 behaviour لا سفن هعم ريصي حار داه ينعلما اودلا دخايب ادح يا stereotype لا

951



Methylxanthines

Caffeine

AMPPDE

PDE = Phosphodiesterase

Inhibits inhibitory 
receptors » excitation



Methylxanthines
• CNS:

– Low dose: 
– High dose: 

• Tremor, anxiety insomnia, nervousness, cardiac 
stimulation and arrhythmia.

– Withdrawal: 
• Lethargy, fatigue, and headache.



Nicotine
• Is the active ingredient of tobacco.
• Second only to caffeine as the most widely 

used CNS stimulant.
• Second only to alcohol as the most abused 

substance. (in US)
• Low doses stimulate and high doses block 

the ganglia.
– Why?

 ganglia, brain, neuromuscular junction لاب نيدوجولما nicotinic receptors لا وه nicotine لا عات target لا
 desensitisation لا اهمسا receptor لا داهب ةيصاخ يف هنلا ةضاير بعلت و نخدت نوكت شطبزب كيه ناشع



Nicotinic Receptors



Nicotinic Receptors
(Desensitization)

 حار nicotine لل washing out and metabolism ريصي سب مونلا ةرتفب
 نخدي هدب ريصب ىحصي ام لوا حبصلا و desensitisation لا فخي



Nicotine
• Is the active ingredient of tobacco.
• Second only to caffeine as the most widely 

used CNS stimulant.
• Second only to alcohol as the most abused 

substance. (in US)
• Low doses stimulate and high doses block 

the ganglia.
– Why?

• Q: What is the difference between nicotine 
and Acetylcholine?

 اذا ف تلاضعلا ربكب يلا وه تلاضعلاب contraction لا زفحب acetylcholine لا
ليلق contraction لا نوكي حار receptor desensitised لا و acetylcholine لا زرفنا



Effects of nicotine

• Low dose:
–  Euphoria, arousal, relaxation,  and 

improvement of attention, learning, problem 
solving and reaction time, anxiolytic.

• High doses:
– Respiratory depression and severe 

hypotension.



Nicotine
• Nicotine is an appetite suppressant .
• Physical and psychological dependence.
• Withdrawal:

– Irritability, anxiety, restlessness.
– Headache and difficulty in concentration
– Insomnia, weight gain (?).

• Withdrawal symptoms could be relieved by:
– Transdermal patches
– Chewing gum
– Verenicline: Partial agonist. ??
– Bupropion:?

 صخشلا بسح راتخت وش فلتخب
fast or slow metabolizer وه له

 لا للقب ف full activation لمعب ام سب receptor لاب طبترب ينعي
withdrawal symptoms هنع جتنب ام تقولا سفنب و desensitisation 
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Cocaine
• Chewing, intranasal, 

snorting, smoking and 
IV.

• Acts by inhibition of 
catecholamines uptake, 
especially dopamine.

Uptake



Cocaine
• Produces euphoria, self-confidence, 

mental alertness for short period.
– Produces tolerance, physical and 

psychological dependence.
• Overdose:

–  death from arrhythmia, seizures, respiratory 
depression

–  severe hypertensive episodes which can lead 
to MI and strokes, and hyperthermia.



Cocaine
• Therapeutic use:

– Local anesthesia (esp. ENT and eye)
• Vasoconstrictive effect

• Pharmacokinetics:
– Fast onset of action (susceptibility of 

overdose)
• Withdrawal:

– Depression of mood (anhedonia)
– Apathy, irritability.

 highly abused and هنا فنصي
addictive ةيبط تامادختسا هلا نكل و

Schedule 2&
-



Flight

نياكوك دخايب هترايط ناشع ىحصي هدب الم و لوحك نمدم نوكب رايط نع يكحب مليف نم دهشم



Amphetamines
• D-amphetamine, methamphetamine and 

methylphenidate.
• Main effects:

– Similar to cocaine
– Increase motor activity
– Euphoria and excitement
– Anorexia
– Stereotyped and psychotic behavior – after 

prolonged use.
• The effects are mainly due to release of NE & 

Dopamine.



Amphetamine
(MOA)



Amphetamines

• Therapeutic uses:
– ADHD
– Narcolepsy

• Longer effect than Cocaine
• Tolerance to the stimulant effect develops 

rapidly.

 لا ىلع نيدوجوم اونوكب لودخ snare همسا ينتورب يف
membrane هلمعب و سكوتوبلا همجاهب يلا داه وinhibitione

Sudden sleep



CNS Hallucinogens
• Psychotomimetic Drugs
• Produce profound changes in thought 

patterns and mood
– Delusion; illusion; hallucination

• Examples:
• LSD
• MDMA (Ecstasy)

schedule 1 ةيبط تامادختسا هلا ام و highly abused and addictive هنا فنصي



Hallucinogens

• Affect thoughts, perceptions and mood 
with no marked psychomotor stimulation 
or depression.

• Mood change is very complex “not 
euphoria nor depression”.

• They do not produce dependence.



Hallucinogens

• Mechanism of actions: 
1. Interfere with 5–HT (serotonin):

a. 5–HT2 agonists as LSD
b. 5–HT uptake inhibitors as: Methylene 

DioxyMethAmphetamine(MDMA).
2. Antagonist at NMDA receptors

• Glutamate receptors
• Phencyclidine

3. Activate cannabinoid receptors
• Marijuana



LSD
Lysergic acid diethylamide



LSD
• 5–HT2 Receptor agonist. 
• Potent and long duration of action (5-12 

hrs)
• Effects:

– Hallucination with brilliant color
– Alteration of mood
– Sympathomimetic:

• High doses may produce psychotic 
changes



MDMA(ecstacy)

• Methylenedioxymathamphetamine
• Widely used as “party drug”.
• Has severe long term psychotic effect.
• Effects:

– Sympathomimetic
– Sense of well-being, euphoria, empathy.
– Serotonin syndrome
– Teeth and jaw grinding



MDMA
(MOA)



Marijuana 



Marijuana
• Hashish or Canabis sativa.
• The active ingredient is THC (Tetrahydrocannabinol)
• Effects:

– Produce euphoria?
– Disinhibition
– Uncontrollable laughing
– Enhance appetite
– Change in time perception

• Alcohol potentiates these effects.
• Uses:

– Agonist: Antiemetic; appetite enhancer.
– Antagonist: Obesity

Medical application



Marijuana
(MOA)

 ىلع عجرب نيدعب postsynaptically عنصي
synapses ب طبترب و CV1 or CV2 receptors 

presynaptically لمعب و inhibition to the 
release of neurotransmitter



Others?

• Captagon?

• Joker?

- st



Videos
• Mouse party

– http://learn.genetics.utah.edu/content/addictio
n/mouse/ 

• Spiders on drugs
– http://www.youtube.com/watch?v=sHzdsFiBb

Fc 
• Drugs and driving

– https://www.youtube.com/watch?v=bWLksTA
nuFE 



Thank you



Mesolimbic pathway contains 
dopaminergic neurons  

• Electrode 
implanted in 
the Medial 
Forebrain 
Bundle.(MFB)



Electrode Implantation

• Electrode implanted in the MFB

• Using the stereotax

• Coordinates:
• M/L : 1.7 mm from Bregma

•  R/C:  2.8 mm from Bregma 

• D/V: 8.8 mm from Skull surface 

• ICSS training 





Cocaine



Morphine

Filled points: p<0.05
n=6 

Filled points: p<0.05
n=5 



Excitatory Neurons
1) Enhance Neurotransmitter 
release:
• Amphetamine

2) Inhibit Neurotransmitter 
Uptake:
• Cocaine

3) Activate postsynaptic 
receptors
• Nicotine

4) Interfere with 2nd messenger
• Caffeine


