
Drug Action





Nicotine action on synaptic transmission

Nicotine works by docking to a subset of receptors that bind the neurotransmitter acetylcholine in

cholinergic neurons.

Acetylcholine is the neurotransmitter that (depending on what region of the brain a neuron is in):

- Delivers signals from your brain to your muscles

- Controls basic functions like your energy level, the beating of your heart and how you breathe

- Acts as a "traffic cop" overseeing the flow of information in your brain

- Plays a role in learning and memory

But while ACh gets degraded by ACE enzyme in the synapse, nicotine doesn’t, resulting in prolonged

activation of postsynaptic ACh receptors .



(Nicotinic vs muscarinic acetylcholine receptors - reminder)

http://www.nature.com/npp/journal/v37/n1/fig_tab/npp2011199f2.html

These receptors are commonly named by the other drugs 

which bind to them: nicotine and muscarine



Nicotine action on synaptic transmission

Nicotine rises the stimulation of nicotinic receptors.

The excessive and chronic activation of these receptors is balanced by a down-regulation in the number

of active receptors.

The reduction of the number of active receptors reduces the psychotropic effect of nicotine. Due to the

phenomenon of tolerance, the smoker needs to smoke more and more cigarettes to keep a constant effect.

Nicotine also activates dopamine systems within the brain.

Dopamine is a neurotransmitter which is directly responsible for mediating the pleasure response.

Nicotine triggers off the production of dopamine in the nucleus accumbens. A prolonged exposure of

these receptors to nicotine reduces the efficiency of dopamine by cutting down the number of

available receptors. Consequently, more and more nicotine is needed to give the same pleasurable effect.

After a brief period of abstinence (overnight for instance), the brain concentration of nicotine lowers and

allows a part of the receptors to recover their sensitivity. The return to an active state rises the

neurotransmission to an abnormal rate. The smoker feels uncomfortable, which induces him to smoke

again.

The first cigarette of the day is the most pleasant because the sensibility of the dopamine receptors

is maximal. Then, the receptors are soon desensitized and the pleasure wears off. This is the vicious

circle of smoking.

http://www.chm.bris.ac.uk/motm/nicotine/E-metabolisme.html



Side effects of nicotine .... Hypothetical model of the anorexogenic

effect of nicotine in the ARC (Arcuate

nucleus; part of hypothalamus that

contains neuroendocrine neurons,

centrally-projecting neurons

expressing peptide products of pro-

opiomelanocortin (POMC) that are

important for regulation of apetite, and

others).

POMC neurons express nAChRs and

therefore respond to nicotinic drugs

(when activated, they inhibit feeding).

In the basal state (i.e., in the absence of

nicotine), POMC neurons project to

second order neurons that decrease food

intake.

When nicotine reaches the ARC, activity

of POMC neurons is increased (as

measured by c-fos expression and

neuronal activity measured in slices) ,

hence inhibition of apetite!

(POMC neurons that project to the

medial preoptic nucleus are also

involved in the regulation of sexual

behavior in both males and females.)

http://www.sciencemag.org/content/332/6035/1330/F4.expansion.html

http://www.nature.com/nature/journal/v475/n7355/fig_tab/475176a_F1.html



Muscarine and Muscarinic Receptors

Muscarine was first isolated from Amanita muscaria in 1869. It was the first parasympathomimetic substance

ever studied and causes profound activation of the peripheral parasympathetic nervous system that may end

in convulsions and death.

Muscarinic agonists are used as drugs in treating glaucoma, postoperative ileus congenital

megacolon, urinary retention and xerostomia. Muscarine is contraindicated in patients with diseases that

make them susceptible to parasympathetic stimulation, patients who have asthma or COPD or patients who

have peptic ulcer disease. Also patients with an obstruction in the gastrointestinal or urinary tract are not

prescribed muscarine because it will aggravate the obstruction.

The symptoms of intoxication with mushrooms rich in muscarine are very typical: The symptoms start

early, after one-quarter to two hours, with headache, nausea, vomiting, and constriction of the pharynx. Then

salivation and diffuse perspiration set in, combined with disturbed accommodation, and reduced vision.

Gastric and small bowel colic leads to diarrhea, and there is a painful urge for urination. Bronchoconstriction

leads to asthmatic attacks, and hypotension and vasodilation results in circulatory shock. Death after 8 to 9

hours has been reported in about 5% of the cases, although antidote atropine can reverse the symptoms.

atropine

belladonna

mandrake



Cannabinoids

THC (tetrahydrocannabinol)

cannabis

Tetrahydrocannabinol (THC), or more precisely its main isomer (−)-trans-Δ9-

tetrahydrocannabinol ( (6aR,10aR)-delta-9-tetrahydrocannabinol), is the

principal psychoactive constituent (or cannabinoid) of the cannabis plant.

Like most pharmacologically-active secondary metabolites of plants, THC

in cannabis is assumed to be involved in self-defense, perhaps

against herbivores.

THC has mild to moderate analgesic effects, and cannabis can be used to treat

pain by altering transmitter release on dorsal root ganglion of the spinal

cord. Other effects include relaxation, alteration of visual, auditory, and

olfactory senses, fatigue, and appetite stimulation. THC has

marked antiemetic properties. It may acutely reduce aggression and increase

aggression during withdrawal.

It has long been known that, in humans, cannabis increases appetite and

consumption of food. The mechanism for appetite stimulation in subjects is

believed to result from activity in the gastro-hypothalamic axis.

Cannabinoid receptors are part of the cannabinoid receptor system in the

brain that works “backwards” – ie they generally repress release of

neurotransmitters from the presynaptic neuron, functioning like a “dimmer

switch” – and are involved in a variety of physiological processes

including appetite, pain-sensation, mood, and memory.



Endocannabinoid system not only signals “backwards” to modulate neurotransmitter release from 

the presynaptic neuron, but can also modulate slow neurotransmission on the postsynaptic neuron:



http://epilepsyu.com/blog/cannabinoid-clarification/



Opioids

An opioid is any chemical that

resembles morphine or other opiates in its

pharmacological effects.

Opioids work by binding to opioid receptors,

which are found principally in

the central and peripheral nervous

system and the gastrointestinal tract. The

receptors in these organ systems mediate

the beneficial effects as well as

the psychoactive and the side effects of

opioids.

the term opiate describes any of

the narcotic opioid alkaloids found as

natural products in the opium poppy

plant, Papaver somniferum.

Opioid analgesics can be full agonists of

opioid receptors, namely μ (mu)-receptor

partial μ-agonist and mixed agonist-

antagonists have opposite effects.

codeine



http://www.nature.com/nrn/journal/v12/n11/box/nrn3111_BX3.html

The locus coeruleus is the major noradrenergic nucleus in the brain, and it has served as a useful model

of opiate action.

Acute morphine decreases the firing rate of locus coeruleus neurons, whereas chronic exposure to

the drug allows the rate to return to baseline (a phenomenon known as tolerance) and withdrawal from

morphine causes firing rates to increase dramatically over baseline (a phenomenon that is characteristic

of dependence and withdrawal)



https://www.cnsforum.com/educationalresources/imagebank/substance_abuse/moa_heroin_mu

Heroin modifies the action of dopamine in the nucleus accumbens and the ventral tegmental area of the

brain – these areas form part of the brain’s ‘reward pathway’.

Once crossing the blood-brain barrier, heroin is converted to morphine, which acts as a powerful agonist at

the mu opioid receptors subtype.

This binding inhibits the release of GABA from the nerve terminal, reducing the inhibitory effect of GABA on

dopaminergic neurones.

The increased activation of dopaminergic neurones and the release of dopamine into the synaptic results

in sustained activation of the post-synaptic membrane. Continued activation of the dopaminergic reward

pathway leads to the feelings of euphoria and the ‘high’ associated with heroin use.



http://www.pbs.org/wnet/wideangle/episodes/bitter-harvest/map-from-poppy-field-to-western-markets/from-poppy-fields-to-western-

markets-opium-production-in-afghanistan/3173/

http://www.nhm.ac.uk/nature-online/life/plants-fungi/seeds-of-trade/page.dsml?section=crops&page=spread&ref=poppy

Historically ....

Today the largest producer ....



Drugs acting on the dopaminergic system:

Dopamine agonists...

Some drugs are known as dopamine agonists. These drugs bind to dopamine receptors in place of

dopamine and directly stimulate those receptors. Some dopamine agonists are currently used to treat

Parkinson's disease. These drugs can stimulate dopamine receptors even in someone without

dopaminergic neurons.



The abnormal dyskinetic action of levodopa might reflect maladaptive plastic neuronal effects occurring both at presynaptic

and postsynaptic levels. At the presynaptic level, the degeneration of dopaminergic terminals increases the role of

serotonergic terminals in mediating levodopa conversion to dopamine. There is also evidence of an impaired storage and

clearance of exogenously derived striatal dopamine, leading to large fluctuations in extracellular dopamine.

http://www.thelancet.com/journals/laneur/article/PIIS1474442210702180/images?imageId=gr2&sectionTy

pe=green&hasDownloadImagesLink=true



Other approaches to counteract the decrease in dopamine  levels...

http://www.nature.com/nrn/journal/v7/n4/fig_tab/nrn1883_F1.html

The pathway of dopamine synthesis proceeds from tyrosine via tyrosine hydroxylase (TH) catalysis to levodopa (L-

DOPA), and subsequent decarboxylation by dopa decarboxylase (DDC) to dopamine.

Dopamine is metabolized by intraneuronal monoamine oxidase A (MAOA), and by glial and astrocyte MAOA and

MAOB1. Selective inhibitors of MAOA and MAOB do not alter the steady-state striatal dopamine levels. However,

non-selective MAOA/B inhibitors do induce highly significant increases in the levels of dopamine in the striatum and

other regions.

Although dopamine does not pass the blood–brain barrier (BBB), L-DOPA can, and DDC inhibitors that do not pass

the BBB increase its availability to the brain. Inhibitors of catechol-O-methyltransferase (COMT), such as entacapone,

also enhance L-DOPA availability and prevent the inactivation of dopamine by COMT. 3-OMD, 3-O-methyl dopa; D1,

D2, dopamine receptors.



http://www.educatehealth.ca/pharmacist/neurology/movement-disorders/parkinson's-disease.aspx



Dopamine antagonists ...

In contrast to dopamine agonists, dopamine antagonists are drugs that bind but don't stimulate

dopamine receptors. Antagonists can prevent or reverse the actions of dopamine by keeping dopamine

from attaching to receptors.

Dopamine receptor antagonists are used for some diseases such as schizophrenia, bipolar

disorder, nausea and vomiting.

Antidopaminergics such as haloperidol can be an antidote for poisoning

with cocaine, amphetamines and dopamine agonists such as Bromocriptine and/or Ropinirole.

Clozapine

(antipsychotic)

Haloperidol

(antipsychotic)

Metoclopramide

(antiemetic)

Amoxapine

(antidepressant)



One important aspect of drug addiction is how cells adapt to 

previous drug exposure. 

For example, long-term treatment with dopamine antagonists 

increases the number of dopamine receptors. This happens as 

the nervous system tries to make up for less stimulation of the 

receptors by dopamine itself. 

Likewise, the receptors themselves become more sensitive to 

dopamine. Both are examples of the same process, called 

sensitization.

An opposite effect occurs after dopamine or dopamine agonists 

repeatedly stimulate dopamine receptors. 

Here overstimulation decreases the number of receptors, and the 

remaining receptors become less sensitive to dopamine. This 

process is called desensitization.

Desensitization is better known as tolerance, where exposure to a 

drug causes less response than previously caused. 



Caffeine, cocaine, and others...

Caffeine is an addictive drug. Among its many actions, it operates using the same mechanisms that

amphetamines, cocaine, and heroin use to stimulate the brain.

On a spectrum, caffeine's effects are more mild than amphetamines, cocaine and heroin, but it is

manipulating the same channels, and that is one of the things that gives caffeine its addictive qualities.

cocaine

Cocaine prevents dopamine reuptake by binding to proteins that normally transport dopamine. Not only

does cocaine "bully" dopamine out of the way – it also hangs on to the transport proteins much longer than

dopamine does.

As a result, more dopamine remains to stimulate neurons, which causes a prolonged feelings of

pleasure and excitement. Amphetamine also increases dopamine levels. Again, the result is over-

stimulation of these pleasure-pathway nerves in the brain.

caffeine

http://www.erowid.org/chemicals/caffeine/images/archive/caffeine_3d.jpg
http://www.erowid.org/chemicals/caffeine/images/archive/caffeine_3d.jpg
http://en.wikipedia.org/wiki/Image:Cocaine.png
http://en.wikipedia.org/wiki/Image:Cocaine.png


Neuromodulator Phenethylamine ....

Also known as the “love drug”, phenylethylamine functions as

a neuromodulator or neurotransmitter in the mammalian central

nervous system. It is biosynthesized from the amino acid L-

phenylalanine by enzymatic decarboxylation via the

enzyme aromatic L-amino acid decarboxylase.

It is sold as a dietary supplement for purported mood and weight

loss-related therapeutic benefits; however, orally ingested

phenethylamine experiences extensive metabolic processing,

which turns it into phenylacetic acid. This prevents significant

concentrations from reaching the brain when taken in low doses.

The group of phenethylamine derivatives is referred to as the

phenethylamines. Substituted phenethylamines, substituted

amphetamines, and substituted

methylenedioxyphenethylamines (MDxx) are a series of broad

and diverse classes of compounds derived from phenethylamine

that include empathogens: stimulants, psychedelics, anxiolytics

(hypnotics), as well

as anorectics, bronchodilators, decongestants,

and antidepressants, among others.



“When Phenethylamines increase the amount of energy in our brains,

we experience something that is referred to “time dilation”.

Time dilation is the perceived slowing of time, due to the increased

speed of an object.

When our brains work faster than normal, they are able to intake sensory

information much quicker than usual, and as a result time around us

tends to appear slower. ”

http://www.iforcenutrition.com/conquer.asp





Adolescence is a time of significant growth and

development inside the teenage brain.

The main change is that unused connections in the thinking

and processing part of your child’s brain (called the grey

matter) are ‘pruned’ away. At the same time, other

connections are strengthened. This is the brain’s way of

becoming more efficient, based on the ‘use it or lose it’

principle.

This pruning process begins in the back of the brain. The

front part of the brain, the prefrontal cortex, is

remodelled last. The prefrontal cortex is the decision-

making part of the brain, responsible for your child’s ability

to plan and think about the consequences of actions, solve

problems and control impulses. Changes in this part

continue into early adulthood.

Because the prefrontal cortex is still developing, teenagers

might rely on a part of the brain called the amygdala to

make decisions and solve problems more than adults do.

The amygdala is associated with emotions, impulses,

aggression and instinctive behaviour.

Development of the brain in teenagers



Based on the stage of their brain development, adolescents are more likely to:

- act on impulse

- misread or misinterpret social cues and emotions

- get into accidents of all kinds

- get involved in fights

- engage in dangerous or risky behavior

Adolescents are less likely to:

- think before they act

- pause to consider the potential consequences of

their actions

- modify their dangerous or inappropriate behaviors



Serotonin (or 5-hydroxytryptamine, 5-HT) is a monoamine neurotransmitter. Biochemically derived

from tryptophan, serotonin is primarily found in the gastrointestinal tract (GI tract), platelets, and

the central nervous system (CNS) of animals, including humans. It is popularly thought to be a

contributor to feelings of well-being and happiness.

Migraine is partly considered to be a vascular problem. Triptans (serotonin receptor agonists)

constrict blood vessels in the brain and relieve swelling. As such, triptans have other properties that may

help treat migraine symptoms. It is not clear how they work to stop a migraine.

Drugs that affect the serotonergic system

http://www.slideshare.net/boofekoor_0/serotonin-2010-14290494





A Selective Serotonin Reuptake Inhibitor (SSRI), a

class of compounds typically used

as antidepressants in the treatment

of depression, anxiety disorders and

some personality disorders, is a drug that blocks

the reuptake of serotonin on the pre-synaptic

neuron.

This causes an increase in the amount of serotonin

in the synapse but does not cause an increase in

the amount of serotonin that is released. Normally

serotonin will be absorbed by the pre-synaptic

neuron to regulate how much serotonin is in the

synapse.

Fluoxetine (Prozac), for example, selectively blocks

reuptake of serotonin and enhances serotonin

levels in the brain. It may produce beneficial effects

in mental depression via enhancement of

transmission through 5-HT1A receptors



Drugs that affect the serotonergic system

“Magic Mushroom”
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http://www.nature.com/news/psychedelic-chemical-subdues-brain-activity-1.9878

http://www.sciencedaily.com/releases/2014/05/140507095756.htm

“Far from expanding your mind, the hallucinogenic chemical

found in magic mushrooms induces widespread decreases in

brain activity”

“Psilocybin has been revered for centuries for its ability to induce mystical

experiences, and has potential therapeutic value for various psychiatric

conditions. The drug is known to activate serotonin receptors, but how this

produces its effects is little understood.

The mPFC [medial prefrontal cortex], PCC [posterior cingulate cortex] and

thalamus are thought to act as 'connector hubs' that have a pivotal role in co-

ordinating the flow of information through the brain, and the researchers say that

[this]” [reduced activity and connectivity] “accounts for the effects of

hallucinogens, which induce a state of “unconstrained cognition”. ”

Psilocybin also inhibits processing of negative emotions .... such as fear, anger,

despair, indicating an imbalance in amygdala, brain’s “emotion center”.

“Psilocybin positively influences mood in healthy individuals. In the brain, this

substance stimulates specific docking sites for the messenger serotonin. The

scientists therefore assumed that psilocybin exerts its mood-brightening effect via

a change in the serotonin system”



Serotonin synthesized in the pineal gland (epifiz bezi) serves

as a precursor for the synthesis of melatonin, which is a

neurohormone involved in regulating sleep patterns.

The hormone can be used as a sleep aid and in the treatment

of circadian rhythm disorders (or for jet lags). It can be taken

orally as capsules, tablets, or liquid.



Ecstasy has been used as a recreational drug by young

adults, especially in large dance parties know as

"raves."

Ecstasy includes two drugs, MDMA (3,4, methylene-

dioxy-methamphetamine) and MDEA (3,4, methylene-

dioxy-ethamphetamine).

These drugs, generally called "Adam" and "Eve,"

respectively, by drug abusers, have been reported to

induce sensory enhancement (a feeling that "all is right

with this world") and empathogenesis (a feeling of

closeness with others and removal of barriers in

communication, especially in intimate relationships).

These effects are believed to be due to the initial

release of serotonin by these drugs.

Toxic effects of these drugs are dehydration,

hyperthermia, tachycardia (increase in heart rate), and

sweating.

Undesirable side effects following prolonged use of

Ecstasy are believed to be caused by the degeneration

of the projections of serotonin-containing neurons

!!!

MDMA



Lysergic acid diethylamide, abbreviated LSD, aka acid, is a psychedelic

drug, well known for its psychological effects, which can include altered

thinking processes, closed- and open-eye visuals, synesthesia, an

altered sense of time and spiritual experiences, as well as for its key role

in 1960s counterculture. It is used mainly as a recreational drug, and as an

agent in psychedelic therapy. LSD is non-addictive, is not known to cause

brain damage, and has extremely low toxicity relative to dose. However,

acute adverse psychiatric reactions such as anxiety, paranoia, and delusions

are possible...

LSD can cause pupil dilation, reduced or increased appetite, and

wakefulness. Other physical reactions to LSD are highly variable and

nonspecific, some of which may be secondary to the psychological effects of

LSD. Among the reported symptoms are numbness, weakness,

nausea, hypothermia or hyperthermia, elevated blood sugar, goose bumps,

heart rate increase, jaw clenching,

perspiration, saliva production, mucus production,

sleeplessness, hyperreflexia, and tremors

LSD causes an altered sensory experience

of senses, emotions, memories, time, and awareness for 6 to 14 hours,

depending on dosage and tolerance. Generally beginning within 30 to 90

minutes after ingestion, the user may experience anything from subtle

changes in perception to overwhelming cognitive shifts. Changes in

auditory and visual perception are typical. Visual effects include the illusion

of movement of static surfaces ("walls breathing"), after image-like trails of

moving objects ("tracers"), the appearance of moving colored geometric

patterns (especially with closed eyes), an intensification of colors and

brightness ("sparkling"), new textures on objects, blurred vision, and shape

suggestibility.



Because of the similarities between ecstasy 'trips' and LSD 'trips,' it can be concluded that they must

activate a similar pathway, i.e. the serotonergic pathway. Several theories of the mechanism of LSD

have been postulated. Each one presents a way in which LSD could affect behavior through

activation of serotonergic neurons along with research to support it. However, each one has its

weaknesses.

The first theory is that LSD is a serotonin antagonist, specifically activating (or actually blocking) 5-

HT2 receptors....

The next theory postulates that LSD is in fact a 5-HT agonist rather than an antagonist ????

The last theory partially combines the last two theories. This theory postulates that 5-HT1 and 5-HT2

have an agonist/antagonist relationship. Thus substances that are agonistic to 5-HT1 receptors are

antagonistic to 5-HT2 receptors ?!?!

Agonization of the 5-HT1 receptors by LSD indicate that they might be involved in the production of

moods. If low serotonin produces a decrease in positive moods, as in depression, then agonization

of serotonin levels should produce a more positive mood state. LSD agonization would be consistent

with the production of euphoria and mood changes that are associated with LSD use. The 5-HT2

receptors might then be responsible for the control of sensation and possibly autonomic nervous

system control. Under the control of LSD, sensation appears uninhibited. ....

LSD  ~  ecstasy ??

http://serendip.brynmawr.edu/bb/neuro/neuro98/202s98-paper3/Frederickson3.html



Psychoactive drugs and art ???

http://www.deathandtaxesmag.com/188778/25-self-portraits-drawn-on-25-different-drugs/

“25 self-portraits on 25 different drugs”

klonopin
Absinthe

Ambien Bath Salts

(similar to amphetamines)

cocaine
Computer duster (!)

Crystl “meth”

Very potent Marijuana

Regular Marijuana

Psychedelic mushroom PCP





Why are diets so difficult ???

http://www.withoutagym.net/dopamine-and-serotonin/



Because serotonin levels are low, we are not happy. We are not content. Instead of feeling proud of

our accomplishments, all we can think about is what we haven’t accomplished.

When these levels are low, we can see problems with our life everywhere. Being naturally high in

dopamine, we seek to escape these painful problems and increase the pleasure in our life.

So if we don’t like what we see in front of the mirror? We eat. Or we shop. Or we say we are going

to change ourselves, and we start a new diet.

The result? Food’s pleasure effect is fleeting. We must continue to eat to delay the withdrawal.

Shopping’s pleasure effect is fleeting as well. We must continue to spend to delay the withdrawal.

1) high dopamine/low serotonin situation



Because dopamine levels are low, the ability to focus and organize is decreased. We no longer

have that “drive” so lack of energy is a common symptom here.

A person with low dopamine levels will also have lower pre-frontal cortex activation. Areas like

decision making, memory, learning from past mistakes, and monitoring oneself will be severely

lacking.

It is because of this focus deficit that they we will be more inclined to make rash decisions without

thinking of consequences.

To remedy this problem, those with this deficit will naturally drift towards stimulants. “Uppers” like

coffee and Adderall will increase the levels of dopamine in the brain artificially, helping restore their

dopamine-serotonin balance.

2) low dopamine/high serotonin situation



When you abuse drugs too long and don’t provide the necessary nutrients and recovery to let your

neurotransmitters build up, a deficiency occurs.

A naturally dopamine dominant person (dopamine high / serotonin low) could burn through all his or

her dopamine reserves simply by engaging in a lot of dopamine activities (exciting/stressful events)

over an extended period of time.

We can only rely on 4 hours sleep, a diet of sugar, and 10 cups of coffee a day for so long until we

crash and the depression hits.

When you do hit this bottom – a brain state of low dopamine and low serotonin – there will be no

significant drivers in your life nor will there be much contentment

3) low dopamine/low serotonin situation



Obesity is also a kind of addiction-related disorder....





Eating chocolate increases the levels of endorphins released into the brain, giving credence to the

claim that chocolate is a comfort food. The endorphins work to lessen pain and decrease stress.

Another common neurotransmitter affected by chocolate is serotonin. Serotonin is known as an anti-

depressant. One of the chemicals which causes the release of serotonin is tryptophan found in,

among other things, chocolate.

One of the more unique neurotransmitters released by chocolate is phenylethylamine. This so called

"chocolate amphetamine" causes changes in blood pressure and blood-sugar levels leading to feelings of

excitement and alertness. It works like amphetamines to increase mood and decrease depression, but it

does not result in the same tolerance or addiction. Phenylethylamine is also called the "love drug"

because it causes your pulse rate to quicken, resulting in a similar feeling to when someone is in love.

Chocolate – a drug that works in many ways to make sure you get addicted !

http://serendip.brynmawr.edu/bb/neuro/neuro04/web1/kcoveleskie.html



Another interesting compound found in chocolate is the lipid

anandamide. Anandamide is unique due to its resemblance to THC

(tetrahydrocannabinol), a chemical found in marijuana. Both activate

the same receptor which causes the production of dopamine.

Anandamide, found naturally in the brain, breaks down very rapidly.

Besides adding to the levels of anandamide, chocolate also contains

other chemicals which work to slow the breakdown of the

anandamide, thus extending the feelings of well-being. Even though

the anandamide in chocolate helps to create feelings of elation, the

effect is not the same as the THC in marijuana. THC reacts with

receptors more widely dispersed in the brain and is present in much

larger amounts. It would take twenty-five pounds of chocolate to

achieve a similar high to that of marijuana.

Theobromine is another chemical found in chocolate that can affect

the nervous system. Besides having properties that can lead to

mental and physical relaxation, it also acts as a stimulant similar to

caffeine. It can increase alertness as well as cause headaches.

There is much debate as to whether or not caffeine even exists in

chocolate. Some scientists believe that it is the less potent

theobromine which is solely responsible for the caffeine-like effects

http://serendip.brynmawr.edu/bb/neuro/neuro04/web1/kcoveleskie.html

anandamide THC



Blood-brain Barrier



• BBB allows diffusion only of lipid

soluble substances across the astrocyte

membrane surrounding the capillary

(Such as Nicotine, ethanol, heroin)

• Water soluble substances may pass but

only by mediated transport (such as

Glucose, amino acids)

http://www.medical-animations.com/feature.php

The blood-brain barrier (abbreviated BBB) is composed

of endothelial cells packed tightly in brain capillaries that

more greatly restrict passage of substances from the

bloodstream than do endothelial cells in capillaries

elsewhere in the body.

Processes from astrocytes surround the endothelial cells of

the BBB providing biochemical support to the epithelial

cells.

The BBB should not be confused with the blood-

cerebrospinal fluid barrier, a function of the choroid plexus.



In addition to tight junctions acting to prevent transport in between

epithelial cells, there are two mechanisms to prevent passive

diffusion through the cell membranes:

1) Glial cells surrounding capillaries in the brain pose a secondary

hindrance to hydrophilic molecules, and

2) the low concentration of interstitial proteins in the brain prevent

access by hydrophilic molecules.

The blood-brain barrier protects the brain from the many chemicals

flowing around the body. Many bodily functions are controlled by

hormones, which are detected by receptors on the plasma

membranes of targeted cells throughout the body.

The secretion of many hormones are controlled by the brain, but

these hormones generally do not penetrate the brain from the

blood, so in order to control the rate of hormone secretion

effectively, there are specialised sites where neurons can "sample"

the composition of the circulating blood.

At these sites, the blood-brain barrier is 'leaky‘….

The blood-brain barrier is an effective way to protect the brain from

common infections. Thus infections of the brain are very rare;

however, as antibodies are too large to cross the blood-brain

barrier, when infections of the brain do occur they can be very

serious and difficult to treat.



http://journal.frontiersin.org/Journal/10.3389/fneng.2013.00007/full

Transport systems across the BBB


