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The nervous system 
:

• central nervous 
system

• peripheral 
nervous system. 

The three functional 
classes of neurons :

• Afferent

• Efferent 

• interneurons







Astrocytes 

Named for their starlike shape (astro means “star”; cyte means “cell”) 
astrocytes  most abundant glial cells. 

They fill several critical functions:

 1. hold the neurons together in proper spatial relationships.

 2. a scaffold that guides neurons to their proper final destination 
during fetal brain development.

 3. induce capillaries of the brain  blood– brain barrier

 4. transfer nutrients from the blood to the neurons.



ASTROCYTES 

 5. repair brain injuries by forming neural scars.

 6. take up and degrade some locally released neurotransmitters

 7. take up excess K+ from the brain ECF  maintain the optimal ion 
conditions around neurons to sustain normal neural excitability.

 8. Astrocytes communicate with neurons and with one another by means of 
chemical signals passing locally in both directions between these cell



Oligodendrocytes
 form the insulative myelin sheaths around axons in the CNS. 

 The growth-inhibiting action of oligodendrocytes may thus stabilize 
the enormously complex structure of the CNS.

 Growth inhibition is a disadvantage, however, when central axons 
need to be mended, as when the spinal cord has been severed 
accidentally. 



Schwann cells  the myelin-forming cells of 

the PNS  regeneration tube and secrete nerve-growth-
enhancing proteins that respectively guide and promote regrowth
of damaged peripheral axons, as long as the cell body and 
dendrites remain intact 



Microglia

 immune defense cells of the CNS  activated 
by an infection or injury. 

phagocytosis

release destructive chemicals for assault against 
their target.

excessive release of these chemicals  insidious 
neuronal damage 



Ependymal Cells 

 line the internal, fluid- filled cavities of the CNS. 

serve as neural stem cells  other glial cells, 
new neurons as well 



PROTECTION AND 
NOURISHMENT OF THE BRAIN

Four major features help protect the CNS from injury:

It is enclosed by hard, bony structures. 

Three protective and nourishing membranes, the 
meninges, 

The brain “floats” in CSF. 

A highly selective blood–brain barrier (BBB) regulates   
exchanges between the blood and the brain, thus 
limiting access of blood-borne materials into the 
vulnerable brain tissue. 



PROTECTION AND 

NOURISHMENT OF THE 

BRAIN













The parietal lobes 

somatosensory 

processing

Sensation from the surface 

of the body (ex touch, 

heat,etc)  known as 

somesthetic sensation

This information is 

projected to 

somatosensory 

cortex



The somatosensory cortex on each side of the brain mostly

receives sensory input from the opposite side of the body

because most ascending pathways that carry sensory information

up the spinal cord cross over to the opposite side before

eventually terminating in the cortex

damage to the somatosensory cortex in the left

hemisphere produces sensory deficits on the right

side of the body, whereas sensory losses on the left

side are associated with damage to the right half of

the cortex.



The primary motor cortex located in the

frontal lobes controls the skeletal muscles

the motor cortex on each

side of the brain primarily controls muscles on the opposite 

side of the body.



Broca’s area, which governs speaking ability, is located in the left frontal lobe 
in close association with the motor areas of the cortex that control the muscles 
necessary for speaking 

Wernicke’s area, located in the left cortex at the juncture of the parietal, 
temporal, and occipital lobes, is concerned with language comprehension. It 
plays a critical role in understanding both spoken and written messages.



There are three association areas: 

(1) the prefrontal association cortex

(2) the parietal–temporal–occipital association cortex

(3) the limbic association cortex

The prefrontal association cortex  frontal lobe just 

ahead of the premotor cortex  “brainstorms” or thinks

 (1) planning for voluntary activity

 (2) decision making 

 (3) creativity, and 

 (4) personality traits. 



The parietal–temporal–occipital association cortex lies at 

the interface of the three lobes for which it is named. In this strategic location, it pools 

and integrates somatic, auditory, and visual sensations projected from these three 

lobes for complex perceptual processing.

The limbic association cortex is located mostly on the bottom 

and adjoining inner portion of each temporal lobe. This area is concerned primarily 

with motivation and emotion and is extensively involved in memory.



The basal nuclei play a complex role in controlling movement. 

 (1) inhibiting muscle tone throughout the body ~ proper muscle tone 

 (2) selecting and maintaining purposeful motor activity while 
suppressing useless or unwanted patterns of movement

 (3) helping monitor and coordinate slow, sustained contraction related 
to posture and support. 

Parkinson’s disease (PD)  gradual destruction of neurons that release 
dopamine in the basal Nuclei 

 (1) increased muscle tone, or rigidity

 (2) involuntary  resting tremors 

 (3) slowness in initiating and carrying out different motor behaviors. 

Basal Nuclei, Thalamus, and 

Hypothalamus







The thalamus is a sensory relay station and is important in 
motor control. 

The hypothalamus 

(1) controls body temperature

(2) controls thirst and urine output 

(3) controls food intake

(4) controls anterior pituitary hormone secretion





EMOTION. BEHAVIOR, MOTIVATION

The limbic system plays a key role in emotion.

Emotional feelings and moods, overt physical responses 
associated with these feelings, and observable emotional 
expressions 

Certain regions of the limbic system have been designated 
as “reward” and “punishment” centers, because stimulation 
in these respective areas gives rise to pleasant or 
unpleasant sensations. 



EMOTION. BEHAVIOR, MOTIVATION

The behavioral state system is an important modulator of sensory and 

cognitive processing. Many neurons in the behavioral state system are 

found in regions of the brain outside the cerebral cortex, including parts 

of the reticular formation in the brain stem, the hypothalamus, and the 

limbic system

The neurons collectively known as the diffuse modulatory systems originate in the 

reticular formation in the brain stem and project their axons to large areas of the 

brain (F 9.16). There are four modulatory systems that are generally classified 

according to the neurotransmitter they secrete: noradrenergic (norepinephrine), 

serotonergic (serotonin), dopaminergic (dopamine), and cholinergic (acetylcholine). The 

diffuse modulatory systems regulate brain function by influencing attention, motivation, 

wakefulness, memory, motor control, mood, and metabolic homeostasis.







Short-term memory and long-term memory involve different molecular 
mechanisms. 

 Short-term memory :

- transient modifications in the function of preexisting synapses 
amount of neurotransmitter released in response to stimulation

- temporary increased responsiveness of the postsynaptic cell to the 
neurotransmitter within affected nerve pathways.

 Long-term memory storage :

- activation of specific genes that control synthesis of 
proteins  structural or functional changes at specific 
synapses. 

- permanent physical changes in the brain. 





Amnesia 

retrograde (meaning “going backward”) amnesia  inability to recall 
recent past events -- traumatic event  interferes with electrical activity of 
the brain, such as a concussion or stroke.

Anterograde (meaning “going forward”) amnesia  inability to consolidate 
memory in long-term storage for later retrieval  lesions of the medial 
portions of the temporal lobes, which are generally considered critical 
regions for memory consolidation. 

LEARNING AND MEMORY



Cerebellum

Specifically, the different parts of the cerebellum 
perform the following functions:

1. The vestibulocerebellum maintaining balance 
and controls eye movements.

2. The spinocerebellum muscle tone and coordinates 
skilled, voluntary movements. 

3. The cerebrocerebellum planning and initiating 
voluntary activity by providing input to the cortical 
motor areas, stores procedural memories.





BRAIN STEM

Consists of 

 medulla

Pons

Midbrain

Functions :

1. Most of the 12 pairs of cranial nerves arise from the brain stem.

2. Collected within the brain stem are neuronal clusters or centers that control 

heart and blood vessel function, respiration, and many digestive activities

3. The brain stem helps regulate muscle reflexes involved in equilibrium and 

posture.

4. A widespread network of interconnected neurons called the reticular     

formation runs throughout the entire brain stem and into the thalamus.

5. The centers that govern sleep are housed within the brain stem and the 

hypothalamus.





SPINAL CORD

The spinal cord is responsible for the integration of many basic 
reflexes. The spinal cord is strategically located between the brain 
and the afferent and efferent fibers of the PNS; this location en-
ables the spinal cord to fulfill its two primary functions: 

(1) serving as a link for transmission of information between the brain 
and the remainder of the body and (2) integrating reflex activity 
between afferent input and efferent output without involving the 
brain. This type of reflex activity is called a spinal reflex.









A reflex is any response that occurs automatically 
without conscious effort. There are two types of 
reflexes: 
 (1) Simple, or basic, reflexes are built-in, unlearned 
responses, such as pulling the hand away from a 
burning hot object, 

 (2) acquired, or conditioned, reflexes are a result of 
practice and learning, such as a pianist striking a 
particular key on seeing a given note on the music 
staff. The musician reads music and plays the notes 
automatically, but only after considerable conscious 
training effort.





CORTICAL HOMUNCULUS



Sensor

y 

pathwa

ys 

crosse

s the 

body’s 

midline



It has a thin 

atmosphere

Checklist

It's full of iron oxide 

dust

Mars is a cold place

Mars is a red planet

It’s a terrestrial planet

Its atmosphere is 

poisonous

It’s hotter than Mercury

Venus has a beautiful 

name

It’s extremely hot there

Venus is a terrestrial 

planet
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