Chapter Two
The Biology of Mind
(The Nervous System + Endocrine System)
The Nervous System: I to v
I. Function and structure:
· The nervous system has to division: Central (Brain + Spinal cord) Peripheral (all neurons + nervous that outside the central part)
· Function:
1- Receive information from environments.
2- Analyze, organize, and integrate this information.
3-  Use this information to send messages to muscles and gland.
4- Produce and create conscious experiment > aware of ourselves and our environment. 
II. Neurons: A to C
A- The Basic: Neuron is the basic unit to communication.
· Based on function they are 3 types page 62:
1- Sensory neurons (Millions): receive information from sensory receptors and transmit to the central nervous system.
2- Interneurons (Billions): only in the central nervous system, carry the messages from the sensory neurons, analyze, organize, and integrate.
3- Motor neurons (Millions): receive the information from central nervous system to muscles and gland > movement ect.
· Basic structure: 
1- Cell body (SOMA): manufacture to grow and develop.
2- Axon: when the neuron fires (sending out messages) it’s going to produce an action potential (electrical) and this action potential is going to travel > participate to deliver the message.
3- Axon terminals (terminals buttons): release the neurotransmitters.
4- Dendrites: increase the surface areas without take much space and receive the information from other neurons.
5- Myelin sheath: white fatty substance that covers some of the Axons on the nervous system to speed up transmission of the information and messages.
6- Synapse: place where neurons meet to communication.
7- Synaptic cleft or gap: tiny space at synapses between neurons.
8- Presynaptic neurons: neuron sending out the messages.
9- Postsynaptic neurons: neuron receiving the messages.
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B- Communication: 1 to 2
1- Communication within a neuron:
· Brain contain 80% water > like sea water > has dissolved chemicals in it such as Sodium Na+ , Chloride Cl- , Potassium K+ . These ions are found both inside and outside the cell but found in different concentration that tends to change depending on what going on in the neuron.
· Neuron in the rest      inside                                  outside
                                          ↑                                           ↑
                                      -ions                                        +ions
                         More negative ions              More positive ions
                         Minus -70mV (millivolt)
                                     Polarized
· Even at rest, the neuron receives messages from other neurons. They are two types:
1- Inhibitory > not to fire > not communication > change the concentration > inside become more negative at rest > hyperpolarize = more negative. Exp: from -70mV to -76mV > the neuron less likely to fire.
2- Excitatory > they instruct the neuron to fire > change the concentration > inside become less negative than at rest > depolarize = less negative. Exp: from -70mV to   -63mV > the neuron more likely to fire.
· When to fire? When they reach about -50/-55mV (threshold of excitation) 
· Keep in mind! Action potential all-or-none phenomenon > 1: either the neuron will produce the action potential or it will not. 2: every single when neuron fire it is always the same strength.
· Action potential going into Domino-move- effect.
2- Communication between the neurons:
· Neurotransmitters: chemicals in the neurons to communicate > deliver the messages. They must be in healthy levels. Exp:
1- Dopamine: healthy level = good mood, motivation, and feel pleasure. Higher level = ………….. Lower level = depressed, Parkinson’s disease, and no pleasure in life.  
· Check out label 2.1 and main text = Important = Q in the test . 
2- Synaptic vesicles: little bags that contain neurotransmitters.
3- Receptor: in order to deliver its message, it must attach the receptors or it doesn’t happen.
· The presynaptic neuron fire: action potential > terminal buttons > synaptic vesicles > membrane of the terminal buttons > open then release neurotransmitters to the gap > cross the gap and attached the receptor > deliver the message.
· Fate of (what happened after delivered the message?): Must be deactivated. How? In two ways:
1- Reuptake: neurotransmitters is going to be reabsorbed > reused, recycled.
2- Degradation: enzyme come to break it down and stop its action.
· Why? If it not deactivated, the neurotransmitters will deliver the messages over and over and over again and that would be over excite or inhibit the neurons.
C- Drugs and the Brain: 
Drugs that affect the function of the brain, they interfere with, they produce their effect in synapse > and miss the communication at three levels:
1- Some drugs affect the presynaptic neurons > block, reduce, enhance the release of neurotransmitters.
2- Some drugs affect the activity in the synaptic cleft > influence the reuptake or degradation > block, show, speed up.
3- Some drugs affect the postsynaptic neurons > affect the communication at three ways:
· Locks and mimics > attached to the receptor site and start to behave like the neurotransmitters who deliver messages to that neuron.
· Locks and blocks > attached to the receptor site and will not deliver any messages > blocks the receptor site > when the neurotransmitters come > it can’t attach > not deliver.
· Locks and enhance or diminish > attached to the receptor site and don’t block it > the neurotransmitters still attached and still deliver the message > will enhance the message or will weak it.
The Drugs are two types:
1- Agonists > will enhance and facilitate and strength the neurotransmitters transmit activity. 
2- Antagonists > will block or weak or reduce the neurotransmitters transmit activity.
III. The Brain (CNS): A to D
A- Introduction: facts:
· 100,000 chemical reactions per second.
· 80 – 100 billion neurons.
B- Tools and Discovery: 1 to 4
1- Clinical Observation: oldest and only method in the past (see chapter one “the case study”), just documents.
2- Brain Manipulate: the researcher is going to observe the effects of our interfere in several ways:
· Surgical: remove something from the brain.
· Chemical: inject chemicals and observe what its effect.
· Electrical: insert electrets in the brain.
· Magnetic: expose the brain to magnetic field.
· Optogenetics: manipulate the neuron > they become respond to light > use light to turn the neurons up and off (on mice).
· Sonogenetics: on worms.
3- EEG: put electros in the scale > allows to see what the brain is doing.
4- Nuroimaging Techniques: 1 to 6
1- CT or CAT Scan: use x-ray technology > show me anatomy and structure > does not show me what the brain is doing > multiple images.
2- MRI (الرنين المغناطيسي): powerful magnetic field > multiple images > save, show anatomy and structure > does not show me the living brain in natural.
3- PET scans: inject with radio activity > the more active, the more consume > Glucose > not active, not consume glucose. It produces energy like colors > red, yellow = high level of energy = active brain, blue, violet = lower level of energy = not active brain.
4- FMRI (functional): power magnetic field to track the flow of oxygenated blood > the more active, the more oxygenated blood to receive.
5- DSI: kind of MRI that helps us map the connection between neurons.
6- MRS: another type of MRI that allows us to study the biochemistry of the brain if the person has tumor.
C- Tour of the brain: تفاحتين
· Lower brain structure: 1 to 4
1- Brain stem (500 million years old):
· Relay station > receive all information from body and send them to the brain والعكس > it begins the analysis.
· It is cross-over > information from right side of the body > when reach the brain stem > it will cross over the left side from the brain والعكس .
· Life canter: it is the life center of the brain > control process that essential for survive.
· It has some structures:
· Medulla: must be healthy > control and responsible for breathing, heart beating, swallowing, and vomiting > if it damaged, the person will die.
· Reticular formation: responsible for sleeping, wake, and coma.
2- Thalamus: there are two thalami (right and left):
-      Relay: receiver all sense information except smell > it transmits the information from lower brain area to higher brain area والعكس .
-      It filters and sorts the information.
-      It regulates motivation, attention, and tremble.
3- Cerebellum (little brain):
· It controls voluntary movements, posture, balance, muscle crump, learning skill automatically. 
· 1/10th of the brain volume, it has over half ½ of the brain neurons, 20 times more connections between the neurons.
· It responsible for learning, memory, language, and complex skills.
· It easy effected by alcohol.
4- Limbic system (250 million years old):
· It is complex > it consists multiple structures and multiple functions.
· Linked with many functions like motivation.
· It has some structures:
· Amygdala (right and left):
· Emotions and the experience of emotions, fear and recreation.
·  Perception of emotions and emotions of memories.
· Anticipate future events > nervous and fear.
· Detect information that outside your conscious.
· Hypothalamus:
· It is small (like beans size), called (the brain within the brain).
· It controls the drive > hunger, sex, and thirsty.
· It responsible for homeostasis > keep the body temperature, blood sugar, the balance inside the body.
· It controls Endocrine system (see later).
· It controls Autonomic system (see later).
· Associated with the pleasure center in the brain.
· Removed deficiency syndrome (theoretical): according to some researches, some people who over eat, they do so because their pleasure centers are not functional well, and there are some evidences to support that.
· Cerebrum Or Cerebral cortex (2 million years old): 1 to 3
1- Introduction: outer layer of the brain, the most complex. Move to the moon  = adaptation.
· 1/3 of it is visible, billions of neurons in it.
· It has Glial cells or Glia: more than neurons, they are nannies of the neurons > bring food to them, clean them (supporting roles) = الاعتقاد القديم
· They play central role in the function of the brain > linked and associated with complex roles = الاعتقاد الجديد
·   Intelligence.
2- We have two hemispheres: communication with each other by using Corpus callosum (bend of fibers).
3- Structure and Function:
· Each hemisphere is subdivided into four lobes, separated by prominent fissures. They are frontal lobe, parietal lobe, occipital lobe, temporal lobe.
a- Frontal lobe: behind the forehead = speaking, muscles movement, plans and judgments.
b- Parietal lobe: top of the head, rare = touch and body position.
c- Occipital lobe: back of the head = vision.
d- Temporal lobe: above the ears = audition (left lobe for right ear والعكس).
· Functions: Important Q
a- Motor function (motor cortex): stimulation cause movements. It is the rear part of frontal lobe, controls voluntary movements. It sends messages out of the body. Mapped
b-  Sensory function (somatosensory cortex): it is the front part of parietal lobe, behind the motor cortex. Receive income messages and information from the skin senses and from the movement of the body. Mapped
· Association Areas: the remaining areas from cerebral cortex that are not involved in primary motor or sensory functions, mental functions. Can’t mapped. Found in all four lobes.
· Prefrontal lobes: the forward pert of the frontal lobe. Memories.
· Brain plasticity: it is the ability of the brain to change as result in change in body or environment > continues throughout life time. It is two kinds:
1- Functional plasticity: definitions:
a- Activity of the brain change as a result of experience > increase OR decrease.
b- Ability of the brain to recognize itself following injury, trauma, or diseases > reassigned functions from damaged areas to healthy areas.
2- Structural plasticity: an area of the brain in either increase or decrease in size beside on experience.

· Neurogenesis: the ability of the brain to produce new neurons after birth.
D-  Our divided brain: Important Q
· functional asymmetry: the two hemispheres in the brain do out similar functions, but also they have different functions > left side = verbal, Right side = nonverbal. However, this doesn’t mean that we have two kinds of brain (left and right).
· Split-Brain patients: people who had their Corpus callosum cut-off or removed because they had severe injury or diseases.
· Keep in mind! Right visual field = left Hemisphere. Left visual field = right Hemisphere.
· Normal Brain: when you flashed to information to one hemisphere, the information goes to the another hemisphere, because this normal brain will communicate with Corpus callosum, because of that the another hemisphere will know.
· Split Brain: when you flashed to information to one hemisphere, the information will not go to the another hemisphere, because the Corpus callosum is cut-off or removed, because of that the another hemisphere will not know.
· Left Hemisphere = Language, speaking = Right body.
· Right Hemisphere = movement = Left body.
· Split-Brain experiment. Important Q.
IV. Spinal cord (CNS):
· Highway: every piece of information that brain sends to the body have to go through it.
· Rhythmic movements > spinal cord is linked with productive of rhythmic movements.
· Pattern generators > spinal cord is linked with pattern generators.
· Reflexes > spinal cord has complete control of reflexes > reflexes are the automatic unlearned behaviors that we born with.
V. Peripheral nervous system (PNS): 
· It connects the body with the CNS.
· Its main job to carry the information between the body and the CNS.
· It consists of two systems:
1- Somatic nervous system:
· It has two function:
· Sensory function: sensory neurons will receive the information from the environment via sensory organs > transmits to the CNS.
· Motor function: motor neurons will receive the information from CNS and deliver it to the skeletal muscle system > control the voluntary movements.  
2- Autonomic nervous system:
· Controls the organs, glands, and visceral muscles (heart, intestines) > muscles that we don’t control.
· It consists two division:
· Sympathetic: excite the body, arouse, stimulate, energy it > prepare the body for action, control the fight or flight.  
· Parasympathetic: relax the body, calm, save the energy, help the body repair itself.
· The Endocrine System:
· We study it in PSY because hormones affect the behaviors. 
· It is communication network (like NS), made of glands instead of neurons.
· It releases hormones into the blood stream.
· Hormones are chemicals released by the glands of the Endocrine system into the blood stream > they deliver the messages to the rest of the body and the brain. Based on the function they are three types:
1- Homeostasis: maintain the internal body like temperature > Exp: Insulin, Oxytocin, Thyroxine.
2- [bookmark: _GoBack]Reproductive: Exp: Estrogen, Testosterone.
3- Stress hormones: help us to deal with stress situations > Exp: Epinephrine, Norepinephrine.
· CNS and ES:
· Both of them are communication network and they have different functions, but they influence each other.
· CNS controls ES
· Hormones released by the ES influence the NS and the brain.
· Examples of some glands:
1- Pituitary gland (the boss): under the hypothalamus, it bosses the other glands, but the other glands controlled by the hypothalamus.
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