
1 
 

BIOL 2210L 
Unit 12: Brain 

Authors: Terri Koontz and Elisa DiMenna, CNM Biology Department  

Creative Commons Attribution-NonCommercial 4.0 International License 

Terms to Know for Unit 12 
Brain   
Structures of Cerebrum Brain Stem Additional Instructor Terms  
Gyri Midbrain  
Fissures Superior peduncles  
     Longitudinal fissure Corpora quadrigemina  
     Transverse fissure      Superior colliculi  
Sulci      Inferior colliculi  
     Central sulcus Pons  
     Lateral sulcus Medulla oblongata  
Frontal lobe Cerebral aqueduct  
Parietal lobe Fourth ventricle  
Temporal lobe   
Occipital lobe Cerebellum  
Cerebral gray matter Arbor vitae  
Cerebral cortex   
Basal nuclei Meninges  
Cerebral white matter Dural mater  
     Corpus callosum      Superior sagittal sinus  
     Fornix      Falx cerebri  
Lateral ventricles      Tentorium cerebelli  
Septum pellucidum Arachnoid mater  

      Subarachnoid space  
Diencephalon      Arachnoid villi  
Thalamus Pia mater  
     Intermediate mass   
Hypothalamus Flow of Cerebrospinal Fluid  
     Mammillary bodies Choroid plexus  
Epithalamus Lateral ventricles  
     Pineal gland Interventricular foramina  
Third ventricle Third ventricle  

 Cerebral aqueduct  
Additional Internal Structures Fourth ventricle  
Interventricular foramen Lateral apertures  
Pituitary gland Median aperture  
Infundibulum Subarachnoid space  

 Arachnoid villi  
 

http://creativecommons.org/licenses/by-nc/4.0/
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Learning Objectives (modified from HAPS learning outcomes)    
1. Gross & microscopic anatomy of nervous tissue  

a. List the parts of the nervous system that constitute the central nervous system (CNS) and 
those that constitute the peripheral nervous system (PNS).  

b. Describe the anatomy and function of four glial cells found in the CNS. 
c. Differentiate between a nerve and a CNS tract.  
d. Correlate functions with each major area of the adult brain. 
e. Describe the orientation of the brain relative to bones of the skull.  
f. Identify the five lobes of the cerebral cortex and describe how the motor and sensory 

functions of the cerebrum are distributed among the lobes. 
g. Discuss the role of the corpus callosum in connecting the two halves of the cerebrum. 
h. Describe the location and functions of the limbic system. 

2. Protective roles of the cranial bones, meninges, & cerebrospinal fluid  
a. Describe how the bones of the skull protect the brain.  
b. Identify the meninges and describe their functional relationship to the brain and cranial 

bones.  
c. Describe the functions of cerebrospinal fluid, its circulation within the central nervous 

system, and its ultimate reabsorption into the bloodstream.  
d. Describe the structural basis for, and the importance of the blood brain barrier.  

Explanation of Anatomy 
In this lab we’ll learn the major areas of the brain, the function of those major areas, and the structures 

that protect the brain. The brain is divided into four major areas: cerebrum, diencephalon, brain stem, 

and the cerebellum. These four areas have unique functions, but they all work together to receive, 

integrate, and send out information. The brain is the higher-level control center that integrates 

information from stimuli so that we have appropriate responses. Without the brain we couldn’t move, 

secrete necessary hormones, or interpret our surroundings. The importance of the brain is emphasized 

by the many structures (bones, meninges, blood brain barrier, cerebral spinal fluid) that protect it from 

injury. 

Think about how we can still learn new things even as we get older. It was once thought that the brain 

was stagnant and the ability to learn new things was difficult or unlikely, hence the age-old adage that 

you “can’t teach an old dog new tricks.” Adult brains aren’t static though and we can learn new tricks 

and create new pathways in the brain. For example, a stroke victim might lose the ability to speak. 

However, other areas of the brain can “rewire” themselves with practice (physical therapy) and they 

may begin to regain their ability to speak over time. While it might be more difficult as we age, still as 

adults we can learn new languages, learn to play the guitar, pick up a new skill, and change careers.  

Brain 
The brain, along with the spinal cord make up the Central Nervous System (CNS). Outside the CNS, along 

its periphery, is the Peripheral Nervous System (PNS): nerves, ganglia, and receptors. The spinal cord is 

involved with reflexes and integrates information, but it doesn’t have the ability to interpret stimuli and 

make highly integrated decisions like the brain.  

 

https://www.hapsweb.org/page/Learning_Outcomes
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Image 1: Glial cells of CNS 

Creative Commons Attribution 4.0 International Openstax URL: Glial cells of CNS 

Neurohistology Review: 

The myelinated axons in the brain and spinal cord are bundled into directional fiber tracts that send 

messages within the CNS. The axons of the PNS are bundled in nerves. Both have a similar function such 

as being able to conduct an action potential so that neurons can send both short and long range 

messages within the nervous system. Special cells that myelinate the axons are called oligodendrocytes 

in the CNS (see Image 1) and Schwann cells in the PNS. One oligodendrocyte can myelinate many axons 

within the CNS. Schwann cells however are only associated with one axon and that single axon has many 

Schwann cells along its length. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

While the oligodendrocytes and Schwann cells promote and regulate quicker action potentials, other 

glial cells offer other forms of support.  Astrocytes work to clean up waste produced from the highly 

metabolic neurons, microglia cells act as immune cells to attack foreign bodies that enter the CNS, and 

ependymal cells help with the movement of cerebral spinal fluid. In the PNS, satellite cells have a similar 

function as astrocytes in the CNS. 

Structures of Cerebrum 
The largest part of the human brain is the cerebrum. The cerebrum contains the bulk of our 

consciousness. It is what allows us to make the decisions we make based on information that we sense 

and process from both our internal and external environments. 

 

In humans the cerebrum is relatively large and is 80-85% of the mass of the human brain. The five lobes 

are named based on the cranial bones that overlay that part of the cerebrum. 

https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by/4.0/deed.en
https://openstax.org/books/anatomy-and-physiology/pages/12-2-nervous-tissue
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Image 2: Lobes of the cerebral cortex 

Creative Commons Attribution 4.0 International Openstax URL: Lobes of the cerebral cortex 

Mini Activity: List the eight cranial bones of the skull 

Can you remember the eight cranial bones of the skull?  Remember that some are paired. 

 

1.            3.                                       5.       7. 

2.            4.                                       6.       8. 

 

Of those eight cranial bones, six have a cerebral lobe that has a corresponding name: right and left 

temporal lobes, right and left parietal lobes, a frontal lobe and an occipital lobe. While the sphenoid and 

ethmoid bones are cranial bones, they make up a relatively small portion of the cranium’s bony wall and 

are instead more closely associated with other brain structures than the cerebrum.  

 

Each lobe has a functional role. The temporal lobes are associated with hearing, smell, and spatial 

awareness. The parietal lobes interpret information coming from touch receptors within our skin. The 

occipital lobe understands visual input. And, the frontal lobe gives us our personality, ability to reason, 

and initiates how we move voluntary muscles of our body. Image 2 shows the different lobes of the 

cerebral cortex. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by/4.0/deed.en
https://openstax.org/books/anatomy-and-physiology/pages/13-2-the-central-nervous-system
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Image 3: Gyrus and sulcus 

public domain by Albert Kok URL:Gyrus and sulcus 

The cerebrum’s many folds make the human brain far more wrinkly on the outside than other animals. 

This outer wrinkly part of the cerebrum, called the cerebral cortex, is gray matter, which gives humans a 

large capacity to store information, “memories”. The functions of the different lobes are a reference to 

the gray matter of the cerebral cortex. 

Mini Activity: Match the lobe with its function 

Match the lobe with its function. 

1. Parietal lobe        A. personality 
2. Occipital lobe        B. perception of touch 
3. Temporal lobe     C. vision 
4. Frontal lobe     D. spatial awareness 

 

The hills of the cerebral cortex are called gyri, the deep folds are fissures, and the shallow folds are sulci. 

The deep fold that separates the right and left cerebral halves goes along the length of the cerebrum so 

it is named the longitudinal fissure (see Image 4). The deep fold within the transverse plane, transverse 

fissure, separates the cerebrum from the cerebellum (see Image 5). The lateral sulcus is an obvious fold 

on the most lateral aspect of the cerebrum on both the left and right sides. This fold separates the 

temporal lobe of the cerebrum from the frontal and parietal lobes. The central sulcus is a fold that is a 

dividing line between the motor cortex of the frontal lobe and the touch perception of the parietal lobe. 

Images 3 depicts gyri and sulci. Image 2 depicts the lateral and central sulci. 

 

 

 

 

 

 

 

 

 

Mini Activity: Do you know your fissures and sulci? 

1. What fissure separates the left and right hemispheres? 

 

2. What sulcus separates the temporal lobe from the frontal and parietal lobes? 

https://en.wikipedia.org/wiki/en:public_domain
https://en.wikipedia.org/wiki/en:public_domain
https://en.wikipedia.org/wiki/en:public_domain
https://en.wikipedia.org/wiki/nl:User:Albert_Kok
https://commons.wikimedia.org/wiki/File:Gyrus_sulcus.png
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Image 4: Longitudinal fissure 

Cropped Creative Commons Attribution 4.0 International Openstax URL: Longitudinal fissure 

Image 5: Transverse fissure of a sheep brain. Notice that this fold is between the cerebrum and 

cerebellum. 

Creative Commons Attribution 4.0 International Photo by Elisa DiMenna labeled by Terri Koontz 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Just below the gray matter of the cerebral cortex, is white matter. Gray matter is composed of non-

myelinated interneurons and neuronal cell bodies while white matter is made of myelinated axons. 

White matter can be interpreted as a highway for sending messages from one place to another in the 

nervous system. Gray matter is the tissue of the nervous system where messages (information) is sent, 

https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by/4.0/deed.en
https://openstax.org/books/anatomy-and-physiology/pages/13-2-the-central-nervous-system
https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by/4.0/deed.en
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Image 6: Basal nuclei. Cuadate, putamen, and globus pallidus are named basal nuclei seen in the image. 

Creative Commons Attribution 4.0 International Openstax URL: Basal nuclei 

processed, and stored. Also, it is within gray matter where synapses occur, allowing communication 

between neurons. 

The cerebral cortex is not the only place that contains gray matter within the cerebrum. Buried deep to 

the white matter, is a structure called the basal nuclei (can be referred to as basal ganglia). Its name is a 

reflection of its anatomy: it is located at the base of the cerebrum and it is made up of cell bodies that 

contain nuclei (see Image 6). A function of the basal nuclei is aiding in coordinated muscle function. 

When there is damage to this area, as seen in Parkinson’s patients, a person experiences tremors. An 

example of a tremor is when someone tries reaching for a pen but instead their hand shakes, making it 

difficult to do that precise movement.  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Two fiber tracts of the cerebrum that you need to know for the lab are the corpus callosum and the 

fornix (see Image 7). The corpus callosum is a deep thick “C” shaped band of white matter that connects 

and allows for communication between the two hemispheres. The fornix region is composed of fiber 

tracts linking different areas of the brain that process and coordinate emotional responses of the limbic 

system. 

Mini Activity: Match brain structures with their functions 

Match the brain structure with its function. 

1. Basal nuclei        A. fiber tracts involved with emotion 
2. Corpus callosum    B. gray matter involved with skeletal muscle movement 
3. Fornix      C. fiber tracts that allow hemispheres to communicate with each other 

 

https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by/4.0/deed.en
https://openstax.org/books/anatomy-and-physiology/pages/13-2-the-central-nervous-system
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Image 7: Internal brain structures 

Modified (added labels) Creative Commons Attribution 4.0 International Openstax URL: Internal brain 

structures 

Image 8: Diencephalon depicted as a bird 

Drawing by Terri Koontz 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

The large cerebrum is essentially floating in the cerebral spinal fluid (CSF) located between the gray 

matter and the meninges as well as in two chambers called the lateral ventricles. This in part allows for 

the large human brain to be buoyant and protect its soft tissues from being crushed against the 

cranium. The barrier between the two lateral ventricles is a connective tissue structure called the 

septum pellucidum (see Image 7). 

Diencephalon 
The diencephalon is the internal part of the brain that routes incoming and outgoing messages and 

regulates core developmental and homeostatic functions along with some emotions. The three main 

components of the diencephalon have within their names “thalamus” meaning “inner chamber”: 

thalamus, hypothalamus, and epithalamus.  

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by/4.0/deed.en
https://openstax.org/books/anatomy-and-physiology/pages/13-2-the-central-nervous-system
https://openstax.org/books/anatomy-and-physiology/pages/13-2-the-central-nervous-system
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Image 9: Mammillary body of hypothalamus 

Drawing by Terri Koontz 

It might help some to identify these structures by seeing the diencephalon as a bird (see Image 8). The 

head of the bird is the thalamus, the eye is the intermediate mass of the thalamus, the “feathers” on top 

of the “bird’s” head are the epithalamus, and the “beak” below is the hypothalamus.  

Each main component of the diencephalon has unique brain functions. 

The thalamus is nicknamed the “gateway” to the cerebral cortex. Incoming messages are sorted and 

edited within the thalamus. The thalamus, just like the cerebrum, has left and right parts. Connecting 

the right and left thalamus is a fiber tract called the intermediate mass. 

The hypothalamus, which is below the thalamus, has many functions. Namely it secretes hormones, 

regulates cardiovascular functions, and provides support for the limbic system. Mammillary bodies of 

the hypothalamus are a relay center between the limbic system and the thalamus (see Image 9). 

Above the thalamus is the epithalamus. An important structure of the epithalamus is the pineal gland 

that secretes melatonin to help regulate sleep-wake-cycles. 

The entire diencephalon is enveloped by CSF supplied by the third ventricle. 

 

 

 

 

 

 

 

 

 

 

Mini Activity: Do you know the functions of the diencephalon? 

Match the diencephalon region with its function. 

1. Mammillary body      A. aids in sleep wake cycle 
2. Pineal gland      B. communication between the two halves of the thalamus 
3. Intermediate mass   C. involved with emotional memories 

 

What structure above is within the hypothalamus? 

What structure above is a structure of the epithalamus? 
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Image 10: Pituitary gland 

Creative Commons Attribution 4.0 International by Diberri URL: Pituitary gland 

Additional Internal Structures 
Other internal structures that you’ll need to identify and define for the lab are interventricular foramen, 

pituitary gland, and infundibulum. 

The interventricular foramen are two small holes that allow for the movement of CSF in the lateral 

ventricles into the third ventricle where CSF bathes the diencephalon. 

The pituitary gland is a pea shaped structure, functionally divided into the anterior pituitary and the 

posterior pituitary, that is nestled upon the sella turcica (translation being “the Turkish Seat”) of the 

sphenoid cranial bone. It secretes hormones that help maintain various homeostatic mechanisms as well 

as short term and long term developmental changes. Some of these important functions include thirst 

regulation, ovulation, sperm production, and blood electrolyte balances. The posterior pituitary gland 

hangs from the hypothalamus via a stalk like structure called the infundibulum (see Image 10). 

 

 

 

 

 

 

 

 

 

 

The Brain Stem 
The brain stem is the relay center for messages coming from and going to the spinal cord. It has three 

main parts: midbrain, pons, and medulla oblongata (see Images 11 and 12). The brain stem is 

sometimes referred to as the “lizard brain” since it controls vital organ functions like breathing and 

heart rate. 

The complex midbrain is the most superior part of the brain stem (see Image 11). Within the midbrain is 

a set of structures known as the superior peduncles. Peduncle means little feet and the superior 

peduncles look like little feet of the cerebrum. Fiber tracts run through the peduncles from the motor 

cortex in the cerebrum towards the spinal cord to initiate voluntary movements of the musculoskeletal 

system. These are different from the superior cerebellar peduncles that contain motor tracts sending 

information from the cerebellum to the motor cortex in the cerebrum via the thalamus. The midbrain is 

thusly responsible for relaying information from the cerebellum to the motor cortex (via superior 

cerebellar peduncles and thalamus) to guide smooth coordinated skeletal muscle movements, but it also 

sends messages from the motor cortex to motor neurons originating in the spinal cord (via superior 

peduncles).  

https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by/4.0/deed.en
https://commons.wikimedia.org/wiki/File:Pituitary_Stalk.png
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Image 11: Midbrain showing superior peduncle and corpora quadrigemina 

Drawing by Terri Koontz 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Also, located in the midbrain is the corpora quadrigemina. The corpora quadrigemina is further 

subdivided into four substructures: left and right superior colliculi and left and right inferior colliculi (see 

Image 11). Fiber tracts run through these structures to allow for reflex responses. 

Mini Activity: Guess which colliculi has visual versus auditory reflex function 

 

 

 
Above is the posterior view of the corpora quadrigemina (not to scale). The circles represent the 

superior colliculi and the structures below represent the inferior colliculi. 

 
1. What pairing look like eyes? 

 
2. What pairing look like ear lobes? 

3. Label the structures and write next to your label either visual or auditory reflex based on how you 

answered the questions above. 
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Image 12: Brain stem 

Creative Commons Attribution 4.0 International Openstax URL: Brain stem 

The superior colliculi involve visual reflexes. An example is when something moves in front of your 

vision you continue to follow it with your eyes. Also, when you bob your head up and down while 

watching a dribbling basketball. The inferior colliculi involve auditory reflexes. When you hear a loud 

sound, you tense and jump. This auditory reflex involves the body getting primed to run away from a 

potential danger. 

 

 

 

 

 

 

 

 

 

 

 

 

The next structure of the brain stem going from superior to inferior is the pons. The pons is the “belly” 

of the brain stem directly inferior to the midbrain and superior to the medulla oblongata. The pons is a 

major relay center and contains many fiber tracts and some nuclei, gray matter. Pons means “bridge” 

and this area of the brain stem operates as a bridge between higher brain centers and the spinal cord. 

The last brain stem area is the medulla oblongata, sometimes nicknamed medulla. It is positioned at the 

base of the brainstem superior to the spinal cord. The medulla oblongata is the autonomic reflex center 

and is a CNS hub for respiratory and cardiovascular systems. Hiccuping, sneezing, coughing, are just a 

few of the known reflex responses of the medulla oblongata. 

Mini Activity: Match the brain stem area with its function 

1. Pons          A. relay center that “bridges” the cerebrum and spinal cord 
2. Medulla         B. fiber tract that sends messages to motor neurons 
3. Superior peduncle  C. hub for cardiovascular and respiratory systems 

 

https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by/4.0/deed.en
https://openstax.org/books/anatomy-and-physiology/pages/13-2-the-central-nervous-system
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Image 13: Cerebellum 

Creative Commons Attribution 4.0 International Openstax URL: Cerebellum 

Cerebellum 
The cerebellum is a mysterious part of the brain with highly robust processing power, structural 

complexity and arrangement to deliver uniquely processed set of responses. Since the cerebellum is 

apart from the cerebrum, and is not part of the conscious brain, it is still not known what its full 

neurological functionality is in the CNS. Based on the information that is known, the cerebellum fine-

tune coordinates the movement of skeletal muscles. The cerebellum participates in mathematical 

calculations and logic as well as pain processing. The cerebellum “fact checks” and “proofreads” 

voluntary movements. Much of the mechanisms and extent of these proposed properties are still being 

studied.  

 

 

 

 

 

 

 

 

 

The cerebellum receives incoming information of where skeletal muscles are in space, known as 

proprioception, along with receiving information from the motor cortex of future movements of skeletal 

muscles via the white matter fiber tracts of the arbor vitae (known as the “tree of life”). With these two 

blueprints, the cerebellum sends instructions to the motor cortex for coordinated movements. Data 

have also emerged to imply that the cerebellum plays a role in language processing and emotional 

control. Image 13 shows the arbor vitae within the cerebellum. 

Meninges 
Bones and CSF aren’t the only things that protect the brain. Connective tissue layers, known as the 

meninges, of varying rigidity and flexibility wrap around the brain to physically protect it from harm (see 

Image 14). Meninges assist in CSF distribution and uptake from the brain. From superficial to deep they 

are the dura mater, arachnoid mater, and the pia mater. Mater means “mother” and the meninges are 

named as such since they cradle the brain like a mother cradles her baby. 

Dura mater is the toughest meningeal layer. One way to remember this is that dura means “tough” and 

mater translates to “mother”, like the tough Duracell batteries. The dura mater has two layers. An osteal 

layer that fuses with adjacent cranial bones and a meningeal layer that faces the other two meninges. 

The meningeal layer separates from the osteal layer in a few places. One is along the longitudinal fissure 

where the meningeal layer of the dura mater invaginates and forms what is called the falx cerebri. The 

falx cerebri attaches to the crista galli of the ethmoid bone. This attachment point helps anchor the 

brain to prevent it from moving within the cranial body cavity. Another place that the meningeal layer of 

https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by/4.0/deed.en
https://openstax.org/books/anatomy-and-physiology/pages/13-2-the-central-nervous-system
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Image 14: Meninges 

Creative Commons Attribution 4.0 International Openstax URL: Meninges 

the dura mater invaginates is along the transverse fissure where it is called the tentorium cerebelli. 

Both the falx cerebri and tentorium cerebelli of the dura mater provide support to the cerebral 

hemispheres. 

The arachnoid mater is the middle meningeal layer. Arachnoid means “spiderlike” and this meningeal 

layer is named the “spider mother” due to the web-like fiber extensions that connect it to the deepest 

meninx. The space below the arachnoid mater is called the subarachnoid space and CSF located here 

bathes the entire outside surface of the brain. Fingerlike extensions of the arachnoid mater called 

arachnoid villi protrude into enlarged veins called sinuses near where the meningeal layer of the dura 

mater invaginates. 

The deepest and closest meningeal layer to the brain, is the pia mater. Pia means “gentle”, and this 

gentle mother meningeal layer directly attaches to brain tissue. It is the most delicate of the three 

meningeal layers. 

 

 

 

 

 

 

 

 

 

 

 

 

Cerebral Spinal Fluid 
We already know that CSF protects the brain. It also provides nutrients to brain tissue. Also, many 

neurons that make up the brain release their waste products into the CSF. So, the CSF is not stagnant, it 

is a constantly moving aqueous fluid. Capillary beds called choroid plexi are associated with each 

ventricle within the brain. However, most CSF is made within the lateral ventricles since these are the 

largest of the ventricles. The choroid plexus contains a blood brain barrier to prevent harmful blood 

born substances, including constituents of the body’s own immune system, from entering the brain 

when making CSF. 

The CSF is filtered out of the blood and drained back into the blood. Ependymal cells that line the walls 

where CSF is located help move CSF from where it’s made to where it enters back into the blood stream. 

The general flow of CSF is from the lateral ventricles through the interventricular foramina, entering the 

https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by/4.0/deed.en
https://openstax.org/books/anatomy-and-physiology/pages/13-3-circulation-and-the-central-nervous-system
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Image 15: Flow of CSF 

Creative Commons Attribution 4.0 International Openstax URL: Flow of CSF 

third ventricle, along the cerebral aqueduct and into the fourth ventricle. At the fourth ventricle cerebral 

spinal fluid either moves into the central canal to bathe the spinal cord or it moves through two lateral 

apertures and one median aperture into the subarachnoid space. As it reaches the arachnoid villi, 

reabsorption back into the blood stream begins as it enters into a large vein called the superior sagittal 

sinus. At this point CSF is no longer CSF, but instead is a component of blood plasma. 

Mini Activity: Flow of CSF 

From what you have already learned and looking at Images 15 and 16, write the pathway of CSF starting 

at the lateral ventricles and ending at the superior sagittal sinus where it becomes a component of the 

blood plasma. 

(start of CSF movement) lateral ventricles -> 

 

 

 

 

      ->superior sagittal sinus (end, now blood plasma) 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by/4.0/deed.en
https://openstax.org/books/anatomy-and-physiology/pages/13-3-circulation-and-the-central-nervous-system
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Image 16: Internal structures containing CSF 

Creative Commons Attribution 3.0 Unported by BruceBlaus URL: Internal structures containing CSF 

When the movement of CSF is blocked this causes the abnormality of water on the brain, 

hydrocephalus. This can damage neuronal tissue resulting in lowering cognitive abilities. To prevent 

brain damage, surgical shunts inserted into the ventricles drain the excess CSF into the abdomen. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by/3.0/deed.en
https://commons.wikimedia.org/wiki/User:BruceBlaus
https://commons.wikimedia.org/w/index.php?curid=28761845
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Activity 1: Labeling Brain Structures on Models 
Part 1 - With provided instructor tape, label structures that you need to identify within the brain model 

assigned to you or your lab team. 

Cerebral lobes: frontal, parietal, temporal, and occipital 

Fissures: longitudinal and transverse 

Sulci: central and lateral 

Internal structures: corpus callosum, fornix, septum pellucidum 

Diencephalon: thalamus, hypothalamus, epithalamus 

Brain stem: midbrain (superior peduncles, superior colliculi and inferior colliculi), pons, medulla 

oblongata 

Cerebellum: arbor vitae 

When done, ask your instructor to verify your labels. 

Part 2 - Test your knowledge of brain structures. 

1. Of the two shallow folds that you need to know, which one separates the frontal lobes from 
parietal lobes?   

 

 

2. What are the deep folds of the cerebrum called?   
 

 

3. Which deep fold separates the cerebellum from the cerebrum? 
 

 

4. The cerebral cortex is made up of what type of matter? 
 

 

5. Is gray matter found internally in the cerebrum?  If it is, what are those islands of gray matter 
called?  What is their function? 

 

 

 

6. Is the corpus callosum and fornix composed of gray or white matter? 
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7. What is the purpose of the choroid plexus? 
 

 

8. What does the septum pellucidum separate? 
 

 

9. Name three things that protect the brain? 
 

 

 

10. What is the white matter of the cerebellum called? 
 

 

11. What are the two structures that anchor the brain so that it does not move within the cranial 
cavity? 
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Activity 2: Dissection of Sheep Brain 
 

1. First collect a dissecting tray, kit, and gloves. 

 
2. Then obtain a sheep brain that is stored under the fume hood in the class. 

3. Your sheep brain may have either partial or complete meninges. There are actually three 
separate layers to the meninges: dura mater, arachnoid mater, and pia mater.  They seem like a 
thick plastic bag with a white/opaque/grayish color that is a protective covering of the brain 
which is under the skull bones and helps contain the cerebral spinal fluid (CSF).  Cut away at the 
meninges to expose more of the brain and cranial nerves. Note its toughness! Dura mater 
actually means “tough/durable mother”. 
 

4. Visually inspect the sheep’s brain exterior. Note the most superior surface is part of the 

cerebrum/cerebral cortex and is covered with sulci and gyri. The brain is also divided using a 

sagittal cut into a left and right hemisphere by cutting along and down the longitudinal fissure.   

This superior surface largely contains the “gray matter” which is darker gray as a result of being 

packed densely with the neuron cell bodies. Occasionally look and observe the gray matter as it 

will continue to turn darker with the exposure to air over the next 30-40 minutes. The 

posterior/caudal region has a “second brain” properly titled the cerebellum. The cerebellum is 

separate and has much tighter sulci and gyri. It rests on the brain stem where it “filters/edits” 

many of the signals relaying to and from the brain.   

 
5. Turn the brain so that you can look at the structures on the inferior region of the brain. Locate 

the spinal cord and begin to move from posterior to anterior. In order from posterior to anterior 

appear the medulla oblongata (also called the medulla), pons, midbrain, two optic nerves 

which make an ‘X’ shape at the optic chiasm (where they cross to opposite hemispheres), and 

nerves known as the olfactory bulbs.  

 
6. Olfactory bulbs in humans are much smaller than in sheep. That being said, locate the olfactory 

bulbs as they progress from anterior to posterior on each hemisphere.  

 
7. Use the scalpel to make a cut down the sagittal plane thus separating the two hemispheres 

including the cerebellum, spinal cord, medulla and pons.  Once separated, face the two up in 

order to view the internal structures. Use the labeled image of the brain to locate structures, 

including the corpus callosum, hypothalamus, thalamus, pineal gland and the pituitary gland (if 

present/may not be). Spend a little bit of time observing the white matter tracts, as they are 

organized and routed to other parts of the body and brain. These are the axons of the nerves 

largely from the gray matter, bundled in myelin (which makes it appear white). 

  

8. While viewing the sagittal plane of the brain, take a look at the inside of the cerebellum. You 

will see a tree shape with “trunk and branches” of white matter and “leaves” of gray matter. 

The white matter is made up of nerve axons and the gray matter, is a collection of nerve cell 

bodies.  
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9. Dispose of all brain components in the biohazard bucket, clean dissecting trays and tools in lab 
sinks, and after the trays and tools are dry, put them back where they are being stored in the 
lab. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dissections and photographs of brain by Elisa DiMenna 
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Activity 3: Art Project on the Protections of the Brain 
In groups design an art activity to demonstrate at least two protections of the brain. 

This art activity can use any kind of materials: clay, paper towels, plastic, liquids. And, any other 

materials that you think are good representations or can be used to make good representations of brain 

protections. 

In your activity, list supplies, and either outline or sketch how your art activity teaches how different 

structures protect the brain. 

Use the space below to start writing out ideas.  Use additional paper or start your own word document 

to write up your final activity. 

 

 

 

 

 

Activity 4: Flow of CSF and Labeling of CSF Model 
With provided instructor tape, label structures that you need to identify within the CSF model assigned 

to you or your lab team. 

a. lateral ventricles, b. third ventricle, c. fourth ventricle, d. interventricular foramen, e. cerebral 

aqueduct, f. lateral aperture, and g. median aperture 

After labeling your model, ask your instructor for verification. 

What structures were you not able to label on your model that contain CSF? 

 

 

While looking at your labeled model, write the pathway that CSF takes starting at the lateral ventricles. 

 

 

(Alternative) Activity 4:  
Your instructor might want you to further explore CSF with writing an essay about the role of CSF in 

protection, nutrition, sleep and general interstitial hydration and used neurotransmitter removal. 

In your essay, use complete sentences and reference at least two sources where you got your 

information. 


