Instructor’s Notes   

Lab #7 – The Brain

1.  Outline of today's lab:

Intro to Brain

Get “checked out” 3 times

View laser disc images as mock quiz

2.  Give brief overview of parts of brain and how certain functions are associated with certain areas of the cortex.

3.  Tell ‘em the handout page called “Divisions of the CNS and their Functions” is not a worksheet but rather a reference to discover functions.

4.
Tell em’ to come get checked out 3 times.

5.
Review the laser disc images all together at the end as a mock quiz.

Divisions of the CNS and their Functions 
Assists with Table 12.1  p. 453
Brainstem  

Midbrain   

· mediates visual and auditory reflexes
· contains the substantia nigra involved in Parkinson’s disease

Pons  

· reflex control of respiratory depth.  Controls whether you breathe shallow or deep.

Medulla Oblongata  
· reflex control of Heart Rate, Respiratory Rate, and also Blood Pressure by adjusting the diameters of blood vessels
· also reflex control of swallowing, vomiting, sneezing, coughing
· motor fibers from each hemisphere of the cerebral cortex cross over to the opposite side of the spinal cord.  This results in the right hemisphere controlling the left side of the body & vice-versa. 
Reticular Formation   (in particular a portion called the   Reticular Activating System)  

· consists of neurons scattered throughout the brainstem.  Visual, auditory, and somatic sensory impulses pass through here on their way to the cerebrum.  See image p. 455
· acts like a ‘filter’ limiting the amount of information reaching the cerebrum thereby controlling our sleeping-waking cycles and determining our level of mental alertness.

· filters out repetitive stimuli (acts sort of like a “mute” button).  Hallucinatory drugs such as LSD inhibits this and other filters (such as the thalamus) allowing the brain to be flooded with sensory input.

Diencephalon  

Thalamus   (a.k.a. the “gateway to the cortex”)

· relays incoming impulses to the appropriate part of the cerebral cortex.  Acts like a filter controlling the amount of information reaching the cerebral cortex.

Hypothalamus   

· responsible for reflex control (not conscious control) of many homeostatic variables such as temperature, hunger, appetite, thirst, pain. 

· also influences moods, emotions, and sex drive

· controls the pituitary gland by way of various ‘releasing’ hormones

Cerebrum   (consisting of the two cerebral hemispheres)

Cerebral cortex

· the outer layer of each hemisphere - consists mostly of unmyelinated cell bodies and dendrites

· responsible for conscious perception of sensory info.  

· also conscious thought, reasoning, problem solving, etc.  

· also conscious control of motor messages to skeletal muscles for body movement and speech.

Basal Nuclei   (Basal Ganglia )  (not visible on our models) 

· areas deep within each hemisphere  (see p. 443)

· helps to control skeletal muscle activity by inhibiting unintentional movement

Limbic System  

· sometimes called the ‘emotional brain’ because it controls emotional responses to bad news, good news, pain, pleasure, etc.  

Cerebellum  

“fine tunes,” through inhibition, impulses from the motor cortex to skeletal muscles allowing us to produce smooth, coordinated, synchronized contractions.

LAB #7  -  THE HUMAN BRAIN

Identify the following on the human brain models and on appropriate laser disc images.  
Use the handout titled: “Divisions of the CNS and their Functions” to learn the function(s) of those with an *.

FIRST:  See p. 434 – 438 for images to get your overall orientation.

Identify on the models cerebrum, cerebellum, & brain stem.

CEREBRUM * (subdivided into L & R  cerebral hemispheres)   p. 434-435.

Longitudinal fissure  - the deep vertical separation between the two hemispheres along the mid-sagittal plane.  It runs anterior to posterior.

Transverse cerebral FISSURE - the horizontal separation between the cerebellum and the two cerebral hemispheres.

Dural sinuses are found in both of these fissures.  See p. 466.  These sinuses are not visible on the models.   They are like enlarged veins and contain venous blood.  The CSF in the subarachnoid space is reabsorbed back into the blood at the dural sinuses.  On p. 464 they are labeled as “superior sagittal sinus” and “transverse sinus.”

Lobes of the cerebrum:  

Each cerebral hemisphere is subdivided into lobes called:  frontal, parietal, occipital, and temporal.  See the color coded lobes on p. 435 & 437 and ID the same on the model.  Note how these correspond to the plates of skull you learn earlier.

The surface of each cerebral hemisphere contains many “valleys” called sulci (SUL-sigh) and  many elevated “ridges” called gyri (JI-righ).  Find the single landmark sulcus, called the Central sulcus, separating the frontal lobe from the parietal lobe.  It runs along the coronal plane.

The superficial gray matter covering each cerebral hemisphere is the cerebral cortex.  When you touch the surface of the brain you are touching the cerebral cortex.  This will be more visible on the dissection next week.

Different regions of the cerebral cortex are known to perform certain functions.  p. 437-438

Precentral gyrus (one of many gyri)  p. 435

· Also called the Primary Motor Cortex (Area)  p. 437
· A landmark gyrus just anterior to the central sulcus.  

· Countless neuron cell bodies, dendrites, and axons form billions of synapses in these ridges.  

· Most outgoing motor impulses for voluntary muscle contraction begin here as conscious thought.

Postcentral gyrus (one of many gyri)  p. 435

· Also called the Primary Somatosensory Cortex (Area).  p. 437

· A landmark gyrus just posterior to the central sulcus.

· Most incoming somatic sensory impulses arrive here.  Somatic sensory info is sensory info coming from skin, muscles and joints.

See p. 437 and touch the surface of the brain where each of these would be:  

Wernicke’s Area – (VER-ni-keez) possibly for speech recognition (understanding what words mean and for sounding out unfamiliar words) In most people the left hemisphere is dominant for speech.
Broca’s area – (BRO-kahz) for motor speech control (being able to pronounce the word you are thinking) (Note:  In most people the left hemisphere is dominant for control of motor speech.)

Primary auditory cortex (Area) - for sound / hearing.

Primary Visual cortex (Area) - for visual images.

Where do most sensory messages from somatic regions arrive?  ________________________

Where do most voluntary impulses to skeletal muscles originate?  _______________________

CEREBELLUM *
Take a cerebral hemisphere to your instructor and confirm your identifications.

On this and the next page:  
First:  Identify the following structures and confirm your identifications with your instructor.   Second:  Learn the functions of those with an * symbol.

BRAIN STEM p. 445 & 447

* Midbrain 

* Pons 

* Medulla Oblongata 

* Spinal cord - Recall overall function from last week’s lab.

DIENCEPHALON  p. 445 (Fig 12.13)  (not labeled as “diencephalon” but the two parts are labeled)

* Thalamus 

* Hypothalamus   (On the model it is the funnel shaped area, orange color, below the thalamus.)

Olfactory bulbs – (p. 447)  On the models… Look on the inferior, anterior surface of the frontal lobes of the cerebral hemispheres. The white bulb and tract are readily visible.  The olfactory bulbs receive messages for the sense of smell from bipolar neurons in your nasal cavity.  Axons travel in each tract to the appropriate part of the cortex.

Pituitary gland  -  (p. 445)  the bulb-like structure just under the hypothalamus.  Because it releases hormones which control many other endocrine glands the pituitary gland is sometimes called the “master gland”.   It is controlled by the hypothalamus.  On our models the entire pituitary gland is attached only to the R hemisphere.

Optic Chiasma (“ky-as-ma”) and “stumps” of optic nerves.  (p. 447)   Chiasma means “X” or “crossing.”  The two optic nerves cross above and slightly anterior to the pituitary gland.  You will only be able to see this when you have both cerebral hemispheres together.

* Corpus Callosum   (“kah-LO-sum”) (p. 437 & 445) appears as a white “arch” on the medial surface of each hemisphere.  It consists of many tracts that form the main communication pathway between the two hemispheres.  It is a high speed information highway enabling the two hemispheres to “talk to each other.” Many nerve impulses travel back and forth between the two hemispheres along the myelinated axons of the corpus callosum.

What makes it white in color?  

Fornix  - appears as a smaller version of the corpus callosum located below it.  (On these models it happens to be colored orange because it is also part of the diencephalon.  It is labeled #45.)  Viewed from the medial side, above the thalamus, it appears to be the floor of the lateral ventricles and the roof of the third ventricle.  (Ventricles identified next.)  Functionally, it serves as communication pathways between the two cerebral hemispheres.  Like the corpus callosum, it enables the two hemispheres to “talk to each other.”  Many nerve impulses travel back and forth between the two hemispheres along myelinated axons of the fornix.

VENTRICLES   (see p. 434 & 466)

These are cavities within the brain where cerebrospinal fluid is produced.

On these models the cavities are present only on the right hemisphere.

Lateral Ventricles  (There are 2… one in each hemisphere.)  The deep cavity visible between the corpus callosum and the fornix.  On these models... the actual cavity is only visible on the right hemisphere.  The depth of these will be best appreciated when you dissect the sheep brain later.

Third Ventricle – the shallow groove around the thalamus.  When you put the two hemispheres together it creates a narrow cavity that is the third ventricle.

Cerebral aqueduct – the canal that drains fluid from the 3rd ventricle down to the fourth.

Fourth Ventricle – the fluid filled space just anterior to the cerebellum.

All four ventricles contain a capillary material called choroid plexus that produces cerebrospinal fluid (CSF).  Most of the CSF is produced in the 2 lateral ventricles and flows into the 3rd then through the cerebral aqueduct to the 4th.  Most CSF then exits into the subarachnoid space.  CSF is eventually absorbed into structures called arachnoid granulations in the dural sinuses.

A good view of the ventricles is obtained by looking at the preserved human brain specimen.  Keep in mind that the ventricles are much longer than they appear in this thin section.

Loosely scattered throughout the core of the brainstem is a group of neurons known as the reticular formation (a branch of it is called RAS - reticular activating system) (illustrated well on p. 455)

What is its function?  See handout.

Loosely scattered in the deep portions of the cerebrum and diencephalon is a group of neurons known as the limbic system.   On the models the neurons of this system are scattered throughout the orange areas.

What is its function?  See handout.   

A part of the limbic system at the level of the temporal lobes is the Hippocampus and Amygdala.  (not illustrated on models – see illustration p. 455 and 462)  These areas are highly active during learning and the formation of short-term memories.

** Take a cerebral hemisphere to your instructor and confirm your identifications.

For a great reviewing/quizzing tool use the Atoms to Anatomy disc to view frames #41435 - 41474 and identify parts and functions. (Skip frame #41457 and 41473).  Use the “Still/Step” buttons on the remote to advance forwards or backwards through the images.  These images are fair game for the quiz and will very likely be used.  
