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***Neurotransmitters : 

1) Dopamine 

2) Norepinephrine 

3) Serotonin 

4) Acetylcholine 

**Note : Serotonin is a common medication ( like “ Prozac “ which is an anti-depressant ): 

  Such drugs are called Selective Serotonin Reuptake Inhibitor ( SSRI ): 

     Q. What do these drugs do? 

   They increase Serotonin extracellularly in the brain (plays with the chemistry of the brain  -- 

Goal : mood stabilizing (they decrease stress). 

     Q. Why are they important ? 

   Because during depression, mood stabilizing neurotransmitters are low ( in concentration), so 

such  drugs prevent the reuptake of these transmitters to the intracellular environment  to keep 

them extracellularly, then the patient will have a better mood. ( this is the meaning of “ reuptake 

inhibitor “). 

    This drug ( Prozac ) has been used and abused ( abused by giving it to kids ), so its highly 

recommended to go to simple procedures before starting these medications that play with the 

chemistry of the brain ( it is used when there is actual clinical severe depression that we can’t 

get the patient out of it and he is suicidal ). 

 

 

 

 

 

 

 

 

 

 

 

An experiment done by the scientists: 

A Chimpanzee was used In the experiment (because  when we want to investigate the cerebral 

cortex or the higher cortical functions, the nearest creatures to the human beings are monkeys ), 

these animals are highly explorative & active – whether in a cage or in a big room- . 

Design of the experiment: a micro electrode is inserted inside the brain of the Chimpanzee and it 

is hooked to a wire which in turn is connected to a paddle. 

The procedure : while the monkey is moving & exploring within the cage, he reaches to the 

paddle and starts playing with it, then and once it goes down there is an electrical signal that will 

go to the brain of the Chimpanzee. The implanted electrode FIRST is put in the pleasure center 

of it’s brain, so the monkey will be very happy & continues playing & it will forget about eating, 

drinking until it dies from exhaustion after 4 days! -- conclusion : we have pleasure center in 

our brain and it is about 35% of our limbic system, that whenever is stimulated ( by any 

achievement you do in life) causes the feeling of happiness. 
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**Addiction :  

    It needs treatment, we can’t say to a person whose addict to cigarettes (for example)  you 

must stop smoking in instance; he will need treatment step by step.  

   

*Story of an addict person: 

 1)A person who is addict has a great pleasure at the beginning 

2) After a while, all this pleasure will be gone; Why? Because the brain is used to the high levels 

of these neurotransmitters, and he is left with misery ( his body & enzymes will not function 

without the drugs) . 

   -- conclusion : drugs cause pleasure only at the beginning when they hook the person, but 

later happiness will turn into misery ! 

  

 *Addiction is not only about the chemical substances ( like alcohol or smoking ), it can be about 

a behavior ( like video games, FACEBOOK, TWITTER, ASK FM, gambling, etc) or even to a 

prescribed medication. 

  Q. How to know that you are not an addict? 

       For example, facebook addicts, try to keep the laptop on the whole day and pass by it 

without checking a thing …. If you can, then you are not an addict, else YOU ARE :P ! 

       Another example, when a person wakes up at morning & the first thing he does is to drink 

alcohol…. It is obvious that he is addict! Or when a person takes 20 tablets of Panadol,,,, he is 

definitely addict.  

BUT  if the implanted electrodes are put in an area that is called the punishment center, and the 

paddle is depressed (moved), it will have the feeling of guilt ( after electrical signaling ) and the 

Chimp will never come close to the area with the paddle -- conclusion : our limbic system 

contains 5 % of the punishment center,  while the remaining 60% of the system is indifferent ( not 

related to happiness or misery), it has other functions ( e.x eating & drinking behavior ). 

*Note : our brain works by reward & punishment! ( when you do something wrong you will feel bad 

& unpleasant, whereas when you do something right & good toy will be happy). 

*Note : this type of behavior of this Chimpanzee is some how like the behavior resulting from 

addiction on different types of addictive drugs! 
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    *Some extreme cases : when addict people are used to drink alcohol ( ethanols ), and then 

these drinks are not available, they may drink perfumes or even toxic alcohols like methanol 

which causes blindness, in order to get high ! (many young addicts lost their sight because of it ) 

 

      Q. How can we diagnose addiction ? 

        If any person fulfills the following 5 criteria, then he/she is addict (weather to a habit or a 

chemical   substance or even to a prescribed medication : 

1) Exposure & Feeling of well being : 

When you get exposed to a thing ( a game, gambling, etc ) and you like it .      

2) Exposure seeking behavior : 

When you start looking & seeking for that thing,  

At the first time, it was given for you for free, next time you pay for it. 

3) Tolerance : 

When little amount of the thing you are addicting, or spending short time with a person( 

or on a video game) is no longer satisfying. 

4) Withdrawal :  

When the source of addiction ( a video game , alcohols or any other source ) is 

forbidden, addicts go crazy; because there will be a disturbance in the chemistry of the 

brain, so they become violent, aggressive & they start shouting ( we can see this sign of 

addiction in children ). 

 P:رح تعمل معركة   Play stationيعني لو أهلك أخذوا منك ال 

5) Dependence : 

You cannot live without it, you cant function without it ( you have to take it to do what 

ever you want ). 

 

       *Note : not all people are hooked by a certain experience with the same level; there is 

what’s  called     “ addictive personalities “ & this comes with the genes- some people have it 

very severe ( high) & others don’t-, for example : 

       The family who’s both parents smoke, their kids - sooner or later – will become smokers ( 

its in the  genes ), if they were not smokers, then they will have another addictive habit for 

another substance. This is why parents who are addict to alcohols for example, they advice their 

children NEVER to try it ( because if they have addictive personalities, then they will get hooked 

from the first time, its very dangerous ). 

 

 

 

 

    

**Acetylcholine : 

     It is not related to the mood or feelings, it is the neurotransmitter of intelligence, memory & 

achievement in the 
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 Brain [ very high in areas of intelligence & memory in the brain ]. 

     

   

 

       Q. Is Ach excitatory or Inhibitory in the brain ? 

      It is Majorly excitatory (90%). 

  

       Q. Is Ach excitatory or inhibitory in the periphery ? 

      Both; it is excitatory ( ex. At the neuromuscular junctions ) & Inhibitory ( ex. Its effect on the 

heart-     decreasing the heart rate ). 

 

       Q. How to know whether the information is stored in the “ long term “ memory or in 

the “short term”  One?  

       There is an area in the brain ( in the limbic system ) called “ hippocampus = sea horse “, it 

is    responsible for the selection of memory storing & it is full with Acetylcholine. 

    

       Q. What is Alzheimer disease? 

       It is the major cause of dementia ( due to lack of Acetylcholine ). 

 

    *The first area of the brain to deteriorate is the Hippocampus area, and by that, the patient 

no   longer   knows which information should be stored as a long-term memory & which should 

be deleted.  

      Q. How to differentiate between an old man who has Alzheimer & one who has part of   

forgetfulness of the elderly? 

     The answer is illustrated in this example:  if you ask an old man where he has put the keys 

& he started to look for them in appropriate places, then he has forgetfulness of elderly, 

WHEREAS, if he didn’t know what keys mean & started to look in inappropriate places, then he 

has Alzheimer disease. 

   *Medication for Alzheimer : Cholinergic drugs, they are similar to Ach, to improve the 

amount of Ach in the brain. 

   *Alzheimer has 2 types : Sporadic ( most common ) & Familial ( dangerous & occurs at a 

younger age ). 

 

     

   

        Q. What is the major excitatory neurotransmitter in the brain ? 

         It is Glutamate – Glutamic acid. 

3afia 3afia …very 

good 



 

6 
 

          Q. What is the major excitatory neurotransmitter in the spinal cord ? 

         It is Glutamate – Glutamic acid. 

        

             Q. What is the major inhibitory neurotransmitter in the brain ? 

            GABA. 

             Q. What is the major inhibitory neurotransmitter in the spinal cord ? 

             Glycine. 

       

        **Glutamine-Glutamic acid: 

Majorly excitatory. Discovered before 20 years .       

{ The major excitatory neurotransmitter in the brain, it is found to be released from 70% - 

80%       of  the neurons of the brain as well as the spinal cord.} 

      * Glutamine receptors : are the ONLY receptors - until now – that are LIGAND & 

VOLTAGE gated together ( if the voltage changes or a ligand is released, the receptors 

open), these receptors are called “ NMDA glutamate receptors “; because they respond to 

a chemical substance that is not available in the body which is ( n-methyl d-aspartate ), so 

the receptor’s name is the name of it’s agonist. ( like nicotinic receptors for Ach, they are 

named according to Ach’s agonist: nicotine ). 

       

      *Glutamate has a capability of a long-term potentiation, which is the base for learning & 

memory. 

       --  Meaning : one stimulus & the cell will become excited for half an hour, 2 or 3 hours, 

which       keeps long-term memory precipitated in the neurons & makes learning process 

easier.   

Stroke  major killing disease in the united states of America   15% BLOOD VESSELES 

BURST ,, 85 % COAGULATION . 

          

 Q. Why research are concentrated on Glutamate ? 

       When Stroke occurs, 10% of the damage is due to the closure of  a blood vessel to the 

brain, Whereas, 90% of the damage is due to the release of Glutamic acid extracellularly; 

which causes neurotoxicity, so research are about creating a substance to give to a patient 

who had a stroke after one hour, that prevents Glutamate activity ( work ) or even prevents 
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Glutamate secretion & by that protecting the patient from 90% of the possible damage to the 

brain. 

             

               *Causes of stroke : 

1) Thrombus closing  a blood vessel -- causes a region in the brain that is supplied 

by this blood vessel to die…(85%) 

2) Hemorrhagic : rupture of a blood vessel due to high blood pressure….( 15%) 

*International simple test for  a stroke: 1) talk ( speech ) 2) Smile ( facial ) 3) to raise his two                                    

hands horizontally . If any of the three actions wasn’t done normally, then a person is                                                                   

having a stroke. 

       

       ** GABA : 

        It is the major inhibitory neurotransmitter in the brain, it causes pre-synaptic inhibition 

when it synapses at certain sites on the  terminal of an excitatory neuron preventing it from 

releasing its neurotransmitters & by that blocking a certain pathway. 

         *GABA importance : it is important to prevent a lot of activities in the brain, 

         * Vitamin B6 contributes ( as a cofactor )in the synthesis of GABA,  that’s why patients 

with vitamin B6 deficiency, suffer from epilepsy if they are not treated; Why? Because there 

will be hyper activity without inhibition. -- conclusion : GABA is good to balance the 

excitatory neurotransmitters. 

          *Drugs that work on GABA :  

       1) Valium ( Diazepam )--- internationally- widely- used for many reasons; used  as anti-

anxiety, in anesthesia & in some cases as a treatment for epilepsy. (Goal -- reducing the 

activity of the brain ) 

       2)  Barbiturate ( Phenobarbital ): reduces the activity of the brain & is used in 

anesthesia. 

       3)  Alcoholic drinks cause inhibition ( reduce the activity of the brain ), that’s why when 

a person drinks alcohol, he will relax ( after having a brain tension )….But Alcohols have 

been proven by all research to be toxic to every cell in the body & majorly toxic to the brain 

(when addicted -- on the long run: lower the IQ, on the short run: cause social disinhibition 

).   
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        ** There are certain terms that are very specific to Physiology ( no 

anatomical structure responsible  for them ) & they determine how the brain 

works: 

                 *Conversions : when there are many neurons are conversing  on a single one in 

an attempt to give the last an ultimate excitation and let it to reach the threshold & fire an action 

potential. (conversions can be from a single neuron or multiple neurons ). 

                 *Diversions ( opposite of conversions ): one neuron in motor cortex can 

excite ten   thousand muscle fibers of a muscle, so diversion : 1) Serves amplification. 

                                                                                          2) Goes to different multiple tracts         

( when there is  pain and a person is sleeping, pain ( by signals ) goes to pain sensation area & 

to another area that will wake him ). 

   

            **After Discharge: 

       [ There are certain areas in the brain, when you give a stimulus – very simple one, the 

neurons there will keep discharging for a prolonged period of time( excited), without having 

any voluntary control on these neurons while discharging.]-- It is a typical physiological 

criterion for limbic system. * Discharge means action potential. 

       -- ( when you develop a relationship & then decide to end it, you will be able to control 

your behavior because its related to the cortex, but you can’t control your emotions  because 

they are related to the limbic system and they will continue to discharge for a period of time 

that depends on your personality ). 

      

 

           

        **Reverberating circuit: important because it’s dangerous: 

         Simplest RC: One terminal excites another terminal & a branch will go back to re-

excite              (continuous)…… it might be more complicated. ( check the slide of Dr. 

Eman about this subject, its illustrated perfectly ). 

       *Importance of RC: it is important in autonomic nervous system; the continuation of the 

heart beating since creation until death needs Reverberating circuit, and this circuit has 

inhibitory control & excitatory control, so if we want to increase the heart rate excitatory 

control is required, whereas if we want to decrease the heart rate inhibitory control will take 

the lead. 

Example : 8ays w Laila. 
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       * RC is dangerous because if a human being keeps reverberating only, then he’ll go 

crazy. 

              * RC causes mania too.  

         

           

         

 

    

      

  

 

 

                                                               

         

              

The keys to patience are acceptance & 

faith. Look realistically at the world 

around you, have faith in yourself & in the 

direction you have chosen     


